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WHEN CAN CALIFORNIA JOIN THE UNION? * 


Marion E. Marts 
University of Washington, Seattle 


Americans take pride in having one of the most socially and techni 
mobile societies in the world. We admire the long haul and the bulk ed 
handler, the interstate expressway and centralized train control. We take 
pride in Big and Little Inches and other long distance pipelines, and in 
supertankers. Everywhere about us we note with approval the physical 
evidence of the linkage of major markets and distant sources of supply. 
We do not argue the establishment of a Common Market or an Inner 
Thirteen or Outer Seven or Thirty-Seven. We long ago chose the Common 
Market and wrote it into our Constitution, thereby choosing in favor of 
economies of area ialization and of large-scale production and con- 
sumption. Cheeieedlie to may urge ourselves to Buy American, but never 
to Buy Nevadan. We consider it ‘son ns normal to be awakened by a 
Connecticut alarm clock; to eat a breakfast gathered from Florida, Iowa, 
and Kansas; and so forth. 

In the face of this geographic and economic sophistication, it is indeed 
curious that in dealing with water and hydropower resources, we revert to 
a medieval sectionalism of amazing tenacity. Rather than link supply with 
existing markets in the conventional economically rational manner, we 
expect new markets to arise close to the supply, and indeed develop our 
physical potentials only as we forecast a tema within the confines of our 
medieval duchy. 

No example of this sectionalism is more outlandish than the state of 
Maine’s prohibition on exporting Maine hydropower outside the state. 
But we need not go to the far corner of the United States for outlandish 
examples of resource sectionalism. Nowhere is it more extreme than here in 
the Far West, where not cost but legal sanctions and anthropological rituals 
combine to keep water and hydropower from the places that need them. 
The last assistant secretary of the "psp of the Interior to suggest 
that water go to California instead of the ocean was sent to Afghanistan to 
do penance. Lately he has been allowed to return, but only to California. 
The United States Supreme Court’s Special Master of the Colorado River 
has been engaged for some years now in what seems to many people to be 
an effort to distribute a water shortage in the most economically inefficient 
way that is legally permissible. In recent years we have been treated to 
the spectacle of our usually sensible Canadian cousins seeking not just to 
ignore North America’s greatest hydro-power stream, the Columbia, but 
actually to make the great river less great by turning it into the Fraser. 
In their favor we must admit they didn't try to argue that the proposal was 
sensible; they merely contended it was legal because the word “parties” 


* Presidential address at the annual et of the Association of Pacific Coast 
Geographers (San Francisco, April 7, 1961). 
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was capitalized in a misguided artifact known as the Boundary Waters 
Treaty of 1909. This treaty was designed to protect the sectional interest 
against the Common Good, and its use against us by Canada was a well- 
deserved case of an errant chicken coming home to roost. For the Harmon 
Doctrine was a United States-inspired concept written into the Treaty to 
guarantee that the upstream state could have its own way. Apparently the 
then Secretary of State’s knowledge of geography was such that he must 
have thought the United States was always the upstream state! 

More recently, in May of 1959, we have observed the amazing request 
of the Senate Committee on Interior and Insular Affairs that the Bonneville 
Power Administration find out how much “surplus secondary” Pacific 
Northwest energy could be marketed economically in California. Not how 
much good solid year-around energy—ready kilowatts—could be delivered 
economically to California markets, but how much part-time, leftover stuff 
that no one else wants or will want in the future! Please, Mr. Bonneville, 
how many leftovers might you have for California after you have dined? 

But even this limited request represented a change in the political cli- 
mate. Just a few years before, a plot by federal engineers to examine a 
possible exchange of power between California and the Northwest was 
discovered and stamped out by a Congressional committee before any real 
harm had been done. This plot was brought to light shortly after the 
infamous United Western affair—note the carefully designed, innocuous- 
sounding title, “United Western’—in which the then Assistant Secretary 
of Interior William Warne actually wees: a a subversive group of 
federal engineers and economists to see if there might be any surplus 
waters in the West which could be taken to California economically. Even 
California objected to the idea, seeing it as an underhanded way of assisting 
Arizona to out-draw California on the Colorado River. Also, the then- 
Governor of Washington, Mr. Langlie, viewed the United Western scheme 
as a device to promote construction of a large Hells Canyon Dam on the 
Snake River. By supporting a dam with one-fourth the storage capacity, 
Mr. Langlie and his cohorts helped guarantee that there would no 
surplus energy for California, or even for Mr. Langlie’s own state of Wash- 
ington—thereby wrapping the sovereign state of Idaho in the protective 
shroud of the Harmon Doctrine. 

What is there in our socio-political ethic that sanctions the shipping of 
rutabagas and rotenone in interstate commerce, and even peaches and 
petroleum, but enforces taboos on long-haul movements of water and elec- 
tricity? Why do we appraise the British Electricity Grid and the emergin 
European Su er Grid as efficient, and yet limit ourselves to secti 
regional, and local horizons that give little elbow-room to our vaunted 
technological prowess and organizational efficiency? There is no question 
but that it is technically feasible to interconnect the electric power systems 
a California and the Pacific Northwest, and there is a real possibility that 

interconnection would be economic. Certainly the prospects a 
good enough to deserve careful investigation. The fer 
our inconsistent behavior, of course, are the fundamental human motives of 
envy, fear, and avarice, and the overwhelming importance of water sup- 

lies. As geographers instead of moralists or psychologists, we are interested 
in for implementing these fundamental human weak- 
nesses in the field of water resource management. Examined individually, 
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these mechanisms look rational and equitable. In context, however, they 
begin to look like devices to enforce an allocation of resources and a re- 
distribution of population that are counter to the underlying social and 
economic forces accounting for the human geography of the western 
United States. 

Most powerful of these mechanisms is the concept of state’s rights in the 
water resource field. The water in a river, and by extension the hydropower 
generated by that water, is the property of the individual state (and in 
Canada, of the province). Although the state must grant rights to the use 
of its waters to its citizens under reasonable conditions, it has no obligation 
to grant such rights to citizens of other states, and dare not allow tempor- 
ary usage for fear water might not be recaptured. Thus a state boundary 
line becomes a strong barrier which can only be effectively breached by 
the force of the federal government or the interstate river compact. 

The federal government, it is true, has certain superior legal rights over 
many rivers, based on clause of the Constitution and the 
government’s property rights in Public Domain lands. But the assertion 
of such rights is limited by the political organization of the legislative 
branch of our government. Congress is organized by states, as every school- 
boy knows. Every state has an equal voice in the Senate, and the congres- 
sional districts represented in the House of Representatives never cross 
state boundaries regardless of any community of interests—such as, for 
example, exist in the New York City or Philadelphia or Portland-Vancouver 
metropolitan areas. The only member of Congress who is responsible to an 
interstate, or national, electorate is the Vice-President, who presides over 
the Senate and can vote in case of a tie. As our population and social fabric 
became more and more mobile and more and more national in outlook, the 
organization of our Congress will become increasingly archaic and unre- 
sponsive to supra-local interests and objectives. As Congress is now 
organized, a senator or representative from Idaho or Washington would 
risk political suicide in endorsing export of Columbia River water or hydro- 
power to California. 

The interstate compact is a device developed as an attempt to utilize 
rivers on a regional rather than single-state basis. But it is a weak device. 
Its authority is based only on unanimous consent, so that a compact agree- 
ment is reached only when there is equality of discontent distributed among 
all of the states involved. Again, each state normally has an equal vote 
(there are some exceptions) regardless of importance, involvement, or need, 
and the federal government’s influence depends chiefly on granting or 
withholding “bribes” in the form of funds for constructing projects. Thus 
the Colorado River Compact was hammered into being by the federal 
power to grant or withhold construction of Hoover Dam. The Arkansas 
River Compact between Colorado and Kansas was encouraged by federal 
construction of the John Martin Reservoir, built with nonrepayable flood 
control appropriations, although the need for the Compact and the Reser- 
voir was a direct result of irrigation use of the river. In the case of the 
Columbia River, the federal government has not had a club, or rather has 
chosen not to use any of its potential clubs, so more than a decade has 
passed without ratification of a compact. 

The proposed Columbia Interstate Compact makes the state bias explicit. 
All projects introduced will be judged upon one criterion: their ultimate 
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benefit to all basin states, not to the nation or the Far West, only to the 
basin states. Of especial importance as a source of friction between the 
upstream and downstream states within the Basin is the provision (Article 
VI-C-3) for reserving the major share of at-site power at er federal 
reservoirs for the upstream states—even though there might be greater need 
for, and economy in, using the power downstream. The preferential treat- 
ment sought here by the upstream states is as great—in some ways greater— 
than Canada is asking in the International Treaty on the Columbia River. 
signed but not yet ratified. 

Inextricably related to the question of state’s rights is another maj 
inhibiting mechanism, the entire body of water law as it has evolved in 
western United States. Water rights stem from the rights of the states. 
There is a fundamental conflict between the two basic doctrines of water 
law: riparian and appropriation doctrine. Some western states have expli- 
citly renounced the riparian doctrine and others tacitly ignore it. Appropri- 
ation doctrine is an assertion of local sovereignty, that is that local needs 
are governing and may enjoy rights in perpetuity in spite of changing 
conditions and downstream needs. Law is a very conservative thing, being 
based largely on precedent. Thus errors, inefficiency, and waste are per- 
petuated by the legal sanctification of past practice. A wasteful practice 
established in 1870 in Wyoming, say, can take precedence over a social 
need of the 1960’s in a downstream state. Specifically, for example, a 
wasteful irrigation practice enjoys legal protection against an efficient power 
possibility, Sapo , if they happen to be in different states. And the 
poor fish, who were “first in time” and therefore should be “first in right” 
must be content with water rights that are junior to all other uses. There 
is an exception here: the fish have managed to win out over some power 
developments by joining in a political alliance with private power interests 
and budget balancers. 

On the other hand, riparian doctrine, though providing a little more 
flexibility for downstream and future users, certainly does not lend itself to 
diversion of water from one basin to another, because the essence of the 
doctrine is that the flow characteristics of a river remain essentially 
unchanged. 

The most inflexible features of both doctrines are wedded in the water 
law—of all places—of California. Being in the habit of producing the 
biggest and best of everything in the West, California has naturally pro- 
duced the West’s greatest stumbling block to efficient allocation of water; 
namely, the county-of-origin law. Under this legislative aberration, no 
place in California can have water which originates in another county until 
a supply has been reserved for all the present and foreseeable needs of 
that county. Only two things have preveated this law from strangling 
all of California's water development. One is the fortunate fact that Cali- 
fornia has such large counties—what chaos had they been the size of 
see or Rhode Island! The second fortunate fact is that, like Blue 
Laws, this law is not very often enforced. It was invoked, of course, in the 
recent struggle to keep the waters of California’s North Coast flowing into 
the Pacific instead of into the Sacramento Valley. I assure you this zeal 
to preserve the hydrologic balance of the North Pacific evokes no enthu- 
siasm in the rain belt of Western Washington, where we would be happy 
to have the Pacific somewhat dehydrated. 


10 


ary 
ee 
by 
3 
| 


I need not remind you that this zeal to keep the water in the local county 
is not matched by equal zeal to collect repayment for the cost of project 
construction in the local county. When it comes to costs, the effort is to 
shift the burden as far away as possible, preferably to the federal treasury 
in Washington, D.C. In the case of navigation, flood control, and irrigation 
works, this effort has enjoyed great success. For example, in the Columbia 
Basin Project repayment arrangements, the farmers are contractually 
obliged to pay only about one-twelfth of the construction and interest costs 
of the irrigation works. The other eleven-twelfths come as a subsidy, total- 
ing at least $1,100,000,000, two-fifths from the sale of power and three- 
fifths as debt interest foregone by the federal government. The political 
moral is that dollars may flow in but water shall not flow out. Nothing 
would free up water now earmarked for irrigation like asking the local 
areas to pay for the irrigation. 

In the field of power marketing, there are some interesting factors at 
work which inhibit the sale of Northwest power to California. One is the 
preference clause in federal power legislation which requires that publicly- 
owned utilities be given priority to federal power over 
utilities. There are some publicly-owned utilities in California, and the 
private utilities in the Pacific Northwest have no desire to let these public 
California utilities join the Northwest power pool and enjoy priority rights 
to Columbia River power. The private companies have enough public 
power agencies in the Northwest to contend with now, without seeing the 
enemy reinforced. The effect of the preference clause can be illustrated 
quite neatly; when there is aabepitidalty low flow in the Columbia River, 
an old and obsolete steam plant in Seattle is heated up and happily turns 
out expensive electricity for the private-power cities of Spokane and Port- 
land—both close to the Columbia River. At the same time, the Seattle public 
power customers are continuing to enjoy low-cost Columbia River power, 
though they may be exhorted to turn off any lights they are not using. 
Fortunately this disconcerting situation is not known to the general public 
so there has been very little commotion about it. 

Another of our Northwest power mores is the postage stamp rate, whereby 
power is sold throughout the Bonneville Power system at the same basic 
rate regardless of whether the customer is near or far from a generating plant. 
In other words, transportation—that is transmission—costs are aveng and 
the nearby consumer pays as much as the consumer at the far end of the 
Bonneville system. This is clearly an — of the principle of discrimina- 
tion against the nearby market at work, and as long as no one rocks the boat 
everyone is content. But what if California were brought into the system? 
Would the postage stamp principle be extended to California, and the people 
of Seattle asked to help subsidize transmission costs to San Francisco, the 
way the — of Portland have been subsidizing transmission to Seattle for 
20 years? Of course this is probably an unfounded fear, but as everyone 
knows, once you begin fooling around with principles, anything can happen. 
It is safer to stay out of this uncertain area. 

A third tenet of our hydropower dogma is that abundant, low-cost elec- 
tricity will stimulate the rise of a great industrial empire in the Pacific 
Northwest. Bravely we count our industrial kilowatts and the related employ- 
ment, then add Boeing employment (because Boeing uses aluminum). And 
presto! Our dogma is substantiated. It will be sa ssi g when Boeing 
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is producing all-plastic space ships and we have to rewrite our hydroelectric 
dogma. The truth of the sa that—Boeing excepted—the Pacific North- 
west economy is based on primary and semi-processed production, and our 
peripheral location and limited regional market will tend to pupae this. 
The Pacific Northwest aluminum industry is declining relatively and probably 
absolutely, and no pen electro-process industry except plutonium 
is producing for a national market. 

Enough of the difficulties. What are the opportunities and the logic in the 
situation? Nothing I have said should be taken to mean that I seriously 
think Columbia River water can be delivered to California at reasonable 
cost now. The value per unit of weight is probably too low. But if it 
could be, let us not prevent it with dogma and myopia. The Colorado River 
is another topic; here we can only say that our efficiency criterion would 
dictate that the water go where it can be used most effectively. 

More real for the Northwest is the question of hydroelectric energy, and 
the so-called California Intertie. A 95-mile transmission gap is all 

t needs bridging—less than the gap that existed between eastern and west- 
ern Washington until Grand Coulee Dam was built. The intertie may very 
probably be economically feasible. If it is, I for one think it should be built, 
the sooner the better. A large and rapidly growing market exists in California. 
Large hydropower potentials remain unused in the Columbia Basin, within 
the United States and north of the border in Canada. North of the Columbia 
lies the great Peace River system, with at least four million kilowatts of 
prime potential energy and great reserves of storable water. Present wg 
considered for one large reservior on the Peace amounts to three times the 
a capacity of Lake Mead, with far more streamflow available for rapid 
refilling after the storage content is drawn down. Already a 600-mile ultra- 
high capacity transmission line is projected to connect the proposed Peace 
River development with Vancouver. North of the Peace is the great Liard 
River system, and beyond that the Yukon. The Canadian prejudice against 
exporting hydro to the United States is hare | under the impact of these 
= potentials and the growing recognition of the efficiencies to be gained 

tying them to the large power market of the western United States. 
It is time to make our own contribution to the creative crumbling of our local 
and regional prejudices, and the mechanisms that enforce them, and to think 
in terms of one great system for the production and consumption of energy, 
with its limits set only by financial feasibility. The advantages of coordinated 

tion of such a system would produce economies of mutual benefit all 
the way from San Diego to Skagway. The industrial location effect of “af 
scale hydropower would be magnified in California becz.ise it would 
superimposed on the existing advantages of large market, labor supply, 
diversity of resources including the hydrocarbon raw materials, and comple- 
mentary production of diverse products. California is the natural market 
for Pacific Northwest forest and agricultural products, and summer tourist 
attractions. It is the geographic destiny of the Pacific Northwest to be an 
— colony of California—and as the core prospers, so prospers the 
colony. 

The choice for the West is between a provincialism in managing hydro 
resources with truncated economic development on the one hand, and ad- 
mitting California to the union on the other, with one large integrated energy 
base underlying a large, viable, unified economy. 
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BARGING ON THE COLUMBIA 


James G. AsHBAUGH 
Portland State College 


Columbia River barging as discussed in the following paper is limited to 
that part of the river between Portland, Oregon—Vancouver, Washington, 
and Pasco, Washington. 

Transportation on the Columbia River has had a long and colorful history. 
Almost one hundred years ago, the Oregon Steam Navigation Company was 
formed and during its twenty-year life it completely monopolized navigation 
on the Columbia. The role played by this company’s vessels, most of which 
were stern-wheelers, was extremely important in nt pre-railroad era in the 
Pacific Northwest. The fact that it was able to operate at a profit as long as it 
did is attributable more to the lack of competing transportation, than to ease 
of navigation on the Columbia. 

Only in its estuary portion from Cascade Rapids to the sea was the Colum- 
bia easily navigable. Above this point it flows for a considerable distance 
across the Columbia Plateau before cutting a gorge through the Cascade 
Range. Although the river drops less than a foot a mile between Pasco and 
the sea, much of the total drop occurred at two places—The Dalles and 
Cascade Rapids. Portages were required around these places. Moreover, 
during the winter low water period, many stretches of the river were often 
too shallow for any but the smallest vessels. The availability of fuel also 
added to the expense of operation and above The Dalles timber is scarce. 
One of the early uses for barges in this part of the river was transporting 
wood to fueling stations. Some of the boats used as much as fifty cords of 
wood on the trip up river. 

It is therefore understandable why river transportation was badly hurt by 
railroad transportation after 1883. From this time until the inauguration of a 
river development program by the federal government in the 1930's, river 
transportation on the Columbia above its estuary was insignificant. The con- 
struction of Cascade Locks in 1896 and the Celilo Canal in 1915 to by-pass 
the Cascade Rapids and The Dalles, helped increase river traffic but did not 
materially weaken the near monopoly of railroad transportation. 

While barging on the Columbia above the Cascade Rapids was declining, 


that on the estuary part of the river was ence Po response to local 


needs. Perhaps foremost among uses for barges within this area was the 
hauling of pulp and paper products and lumber. It must be remembered that 
this of the river is apne by ocean-going vessels as far upstream as 
Portland and Vancouver and barges are mainly utilized to bring freight to 
and from places not accessible to deep-draft ships. Among such places are 
the paper factories at West Linn on the Willamette River and Camas on the 
Columbia. 

With the development of dams on the Columbia and improved navigation 
made possible by the slack water created, the area served by barges has been 
greatly expanded. The first project completed was Bonneville Dam. This 
not only made available a larger lock than the old one around Cascade 
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Rapids but created slack water to The Dalles. It was —< for navigation 
in 1938. After World War II, as the first step in the implementation of a plan 
to make navigation possible to Lewiston, Idaho, on the Snake River, McNary 
Dam was constructed. Built three miles east of Umatilla, Oregon, it creates 
a slack water pool 61 miles in length to Pasco and Kennewick, pit cn, 
The next one built was The Dalles Dam which not only inundates 

Celilo Falls and the old Dalles-Celilo Canal, but also provides a slack water 
navigation pool 25 miles long to the site of the John Day Dam. Still under 
construction, John Day Dam will create a slack water pool 76 miles long to 
McNary Dam. This last unit, when completed in 1967, will eliminate the last 
stretch of river that is difficult to navigate. Four others on the Snake River 
will extend navigation to Lewiston, Idaho. With the exception of the one at 
Bonneville, navigation locks are or will be 86 feet wide by 675 feet in length. 


9 The locks at Bonneville are 76 by 500 feet. 
4 Four types of products make up virtually all the tonnage moving by barge 
x on the river. They are wheat and other grains, petroleum products, wood 


and paper, and cement and other-construction materials. 

Grain, mostly wheat, moves down river from the area east of the Cascades 
in Washington, Oregon, and Idaho, principally to Portland, Vancouver, and 
Longview, for milling or for trans-shipment on ocean going vessels. Most of 
the petroleum products, including gasoline and fuel oil, move up-river to 
areas east of the Cascades. Wood and paper products are moved below 
Bonneville to and from paper mills. Cement and construction materials move 
up-river to whichever dam or dams are under construction. 

The amount of tonnage moved by barge on the river has increased with 
each improvement in navigation. This in part has been due to the use of 
larger barges and redu towing costs, when slack water was created 
behind each dam. These slack water pools not only require less expenditure 
of energy in towing than swift water, but also eliminate ‘avigation difficulties 
during the winter low-water period. In the pre-improvement period only 
shallow draft barges of small capacity could be used and during the winter 
low-water period reduced tonnage was carried. When completed the project 
will provide a minimum depth of 15 feet on the river. 

A variety of barges are used ranging in size from the flat top type capable 
of holding about one thousand tons of grain in top bins or one thousand tons 
of petroleum in tanks, to those with approximately twice this capacity. Man 
of these have been constructed utilizing old World War II fandin ah 
hulls or by combining barges. Most of the older barges draw six feet of water 
when fully loaded. 

In response to improving navigation conditions on the river, much larger 
barges have been and are being built. These are all steel vessels with a series 
of tanks in their lower hulls for ing gasoline and other petroleum prod- 
ucts. The upper portion consists of bins for the carrying of grain; these bins 
are covered with a steel house to protect the cargo from rain and snow. The 
hull is designed for a maximum of 14 feet when fully loaded. These 
barges are approximately 222 feet long and 42% feet wide. They will be able 
to carry 50,000 gallons or 1,700 tons of oil in their tanks, or 2,000 tons of 
grain in the ae house. After John Day Dam creates a navigable pool, it 
will be possible to operate tows of five of these barges between Portland- 
Vancouver and Pasco. The tow will have to be broken only at Bonneville 
where the locks are too small for the passage of a tow of this size. 

In addition to increased size another advantage of the new barges is ease 
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in loading and unloading grain products. Rolling hatches on top facilitate 
loading. Unloading is an entirely by machine. ‘aude run the full length 
of the barge with auger conveyors which move grain to a center unloading 
sump; at that point, vacuum conveyors or “suckers” remove the “4807 from 
the e. The largest such vacuum will remove 750 tons in an hour. Un- 
loading takes two and one-half to three hours. Most of the old barges, which 
hold hen one thousand tons of grain, are unloaded by a more costly and 
time-consuming method. A vacuum conveyor with a series of individual 
flexible rubber pipes called snakes is used. These are put into the hold of 
the barge and can be moved from place to place to vacuum the gain. 
However, men have to be employed in the hold to move the snakes and also 
to do some shoveling of grain. This is an all-day operation requiring the use 
of nine stevedores. The self-unloaders, as they are called, are unloaded by 
two men operating machines, plus a foreman and relief man. Petroleum 
products are both loaded and unloaded by pumping. Tugboats with engines 
developing as much as 4,500 horsepower are used to power the barge tows. 

A number of other factors have been responsible for the rapid develop- 
ment of Columbia River barging in the post World War II period. Some of 
the first commodities to be moved by barge on the Columbia were gasoline 
and other petroleum products. In 1939, 109,116 tons of gasoline moved 
through the locks at Bonneville. With both an increase in population and 
an increase in the use of petroleum products, larger amounts moved from 
Columbia ports up river. Virtually all of this moves by barge. In 1950, 
535,595 tons of gasoline moved through the locks at Bonneville.? Ships bring 
petroleum products to Portland-Vancouver mainly from California and most 
gasoline is Cacao from here up river as far as Pasco, Washington. The two 
barge lines, which handle virtually all goods moving on the upper river have 
bulk petroleum tanks at Dalles City, Umatilla, Pasco, and East Pasco, with 
storage capacity of 16 million gallons. Petroleum products also move by 
pipeline from Salt Lake City to Pasco. Gasoline is the most important 
product piped and some of it is also barged down river. Of the total amount 
of gasoline carried by barge about 75-80 per cent moves up river and about 
20-25 per cent down river. The major movement of other petroleum prod- 
ucts, such as fuel oils, until recently at been almost all up stream. In 1960 
for the first time, stove oil was moved down river; in that year 44,000 tons 
went down river and 39,000 up river.* This was due to a change in the 
production and marketing policies of the Salt Lake City Refineries. The 
amount of diesel oil moving down river has also been larger in recent years. 
In 1959 only 996 tons went through the Bonneville Locks* but in 1960 the 
amount was 15,441 tons.® 


1 Commercial Statistics, Water-borne Commerce of the United States for the 
Calender Year 1939, Annual Report of the Chief of Engineers, 1940, Part 2, War 
Department, Office of the Chief of Engineers, Washington D.C. 1941, p. 1343. 

2 Commercial Statistics, Water-borne Commerce of the United States for the 
Calender Year 1950, Annual Report of the Chief of Engineers, 1951, Part 2, De- 
partment of the Army, Office of the Chief of Engineers, Washington D.C. 1952, 

. 1449. 
ie Source—U.S. Army Engineer District, Portland, Oregon. 

* Waterborne Commerce of the United States, Calender Year 1959, Part 4, 

Water-ways and Harbors: Pacific Coast, Alaska and Hawaii, Department, Corps 


of 79. 
5 Source—U.S. Army Engineer District, Portland, Oregon. 
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A really spectacular increase has occurred in the movement of wheat by 
barge on the Columbia River. This is part of a general over-all increase in 
the amount of wheat moved to Pacific Northwest ports. High rail-freight 
rates to the east have, in part, been ible for shipping more wheat to 
the west. Also since Public Law 480, the Agricultural Trade Development 
and Assistance Act, was ® in 1954 there has been a large increase in 
amount of wheat Seeldes export. This act, as amended, now included 
four divisions or titles: Title 1 authorizes the sales of surplus agricultural 
commodities into export for the local currency of the purchasing country; 
Title 2 provides for famine relief and other assistance; Title 3 is known 
principally as the section authorizing barter authority (surplus agricultural 
commodities may be bartered for strategic materials). This part was also 
amended to provide for the distribution of surplus agricultural commodities 
to needy persons in the United States, through a food stamp system. Title 4 
of the Act provides for long-term supply contracts with friendly nations for 
annual delivery of certain quantities of surplus agricultural commodities for 
periods not to exceed ten years. Largely as a r of this act, United States 
wheat exports during the period from July 1, 1954, through March 31, 1959, 
were over two billion bushels.’ Approximately 20 per cent of this total was 
shipped from the Columbia River ports and of this amount 15-20 per cent 
moved to the export area by barge. In round numbers the amount of wheat 
moving through the locks at Bonneville increased from 6 million bushels in 
1954 to 33 million bushels in 1960.* 

The barge is but one of three means of transport used to bring wheat down 
the Columbia River for export but railroads and trucks also take advantage 
of the low gradient Columbia Valley to cross the Cascade Mountains. In 
the post World War II period the barge companies have increased their 
percentage share of the total amount hauled. In 1955, out of a total of 
3,015,184 tons received at Columbia River ports, the railroads moved 86 per 
cent, barges transported 9 per cent, and the remainder was hauled by truck.° 
In 1959 out of a total of 3,849,486 tons the percentages were: railroads, 72 
per cent; barges, 19 per cent; and trucks, 9 cent.1° 

Intense competition between the carriers developed in recent years. 
Two successive rate cuts, averaging 25 cent each, by the railroads on 
May 12, 1958, and September 30, 1960, have driven freight rates for wheat 
down to the lowest level in years. Barge lines accuse the railroad companies 
of trying to force them out of business before the John Day Dam is completed 
in 1967. From a competitive standpoint, the railroad companies certainly 
have cause for concern. When the stretch of river behind John Day Dam 
has been changed to slack water, five barge tows with each barge carrying 
2000 tons of gain will be possible. Such a tow can carry as much grain as 
180 fully loaded box cars. 


*U.S. Statutes at Large, 83rd Congress, 2nd Session, 1954, Vol. 68, Part I, 


~ Western Wheat Associates, Portland, Oregon. 
8 Waterborne Commerce of the United States, Calendar Year 1954, Part 4, 
Water-ways and Harbors, Pacific Coast, Alaska and Pacific Islands, 
®U.S. Department of Agriculture, A.M.S. Grain Division, Market News 
5, Oregon. 
10 [hid. 
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The railroad companies justify their rate decreases by pointing out that 
the larger part of freight hauled from the Northwest Coast area is lumber. 
A large number of boxcars are sent to the Northwest to pick “p this lumber. 
Because of the fact that the relatively small population of the Northwest 
does not constitute a large market for goods from other areas, many of the 
boxcars are shipped in empty. As the main rail lines pass through the wheat 
producing areas they might as well load the cars with wheat destined for 
west coast ports as to carry them pice 

The barge companies enjoy a number of advantages not shared by the 
railroads. They are: Maintenance of waterway and toll-free locks provided 
by the federal government, and rapid turn around time. Barges have the 
advantage of unloading wheat near areas where they load oleum prod- 
ucts. On the other hand lumber is the main product hauled east by the 
railroads. Wheat can be unloaded rapidly from boxcars but it takes con- 
siderable time to load cars and assemble a lumber train. Moreover, boxcars 
of lumber often must be loaded and brought from a number of places. 

The Columbia River Valley provides a great natural gateway through the 
Cascade Range. Its importance as a low gradient east-west land routeway 
is indicated by the presence of highways and railroads on both sides of the 
river. With the development of an improved waterway, barging has joined 
railroading and trucking in the movement of freight. The competitive posi- 
tion of the barge seems assured. The potential of water transport, latent for 
so long because of navigation difficulties, may be achieved. It is certain that 
as more and more large barges move further and further on the river unit 
costs per mile decrease. Optimism in the future of barging must, however, 
be tempered by the realization that one or a multitude of factors could 
inhibit its anticipated growth. Some of them (not necessarily in their order 
of importance) are: 

1. Change in government policy regarding the export of wheat. 

2. Loss of foreign wheat markets to competitors. 

3. Imposition of lock tolls and various taxes as advocated by the railroads. 

4. Extension of petroleum pipeline network eliminating some of the pres- 

ent markets for petroleum. 

Perhaps the greatest weakness of Columbia River barging is the lack of 
diversity of products hauled. Unfortunately little change is anticipated in 
the foreseeable future. 
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§ THE ISLE OF MAN 
4 Geographical Factors in the Evolution of a 
Political Enclave 


University of California, Los Angeles 


Written in the eighteenth century, Boswell’s Life of Johnson contains this 
passage: 
I mentioned a scheme which I had of making a tour to the Isle of Man, 
and giving a full account of it; and that Mr. Burke had playfully sug- 
3 gested as a motto, ‘the proper study of Mankind is Man’. 
by There is some foundation for Mr. Burke’s thought: on this unique isle, 
A located at the hub of the wheel of the British Isles, yet not strictly a part of 
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the United Kingdom, there is practically no crime, little tax—and insular 
independence and governmental autonomy make this an island of peace in 
the turbulent sea of world political il. 


Physical Features 


Of meagre natural resources, the enclave of the Isle of Man has evolved 
through periods of Druidical fanaticism, Norse piracy, and Manx smuggling. 
The Isle of Man is 33 miles long and 12 miles wide with a lenticular outline 
of north north east—west south west trend. Its major physical feature is the 
slaty highland mass that occupies two-thirds of the area and which culmi- 
nates in _— rounded Snaefell, from whose summit on clear days, may 
be seen the coasts of England, Scotland, Ireland, and Wales. 

The Isle of Man’s central location in the Irish Sea and the poverty of its 
natural resources have been the major geographical influences in shaping the 
destiny of the Manx people. Except for the flat northern portion, Man is a 
small upland, deeply dissected by streams and worn on the coasts to wave- 
cut ragged cliffs. Cutting transversely across the central highlands is the 
deeply incised Greeba Valley. Southwards from Snaefeli flows the river 
Glass, which before reaching the sea is joined by the Dhoo: the Dhoo and 
the Glass give their joint name to Douglas, the capital on the east coast. Of 
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the 50,000 inhabitants of Man, Douglas. boasts almost one half, Castletown, 
Peel and Ramsey, on the south, west, and north coasts, respectively, muster 
another quarter, and the remainder is a scattered rural population of about 


thirty persons per square mile. 


Political History 
The Insular Government is autonomous in domestic affairs; acknowledges 
the Queen of England as titular head through the resident Lieutenant- 
Governor; and Parliamentary Acts do not apply to the Isle of Man unless 
specifically mentioned and then any 4 subject to ate, Sen by the Tynwald 
Court which is the collective name for the bicameral legislature consisting of 

the Legislative Council and the House of Keys. 
In the ninth century, the Keys were the elected representatives from the 
islands of the Norse Kingdom of the Isles. Eight Keys came from the arcuate 
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group of islands off the western Scottish coast and 16 were elected from 
Man, which was the seat of the government. 

The Norse divided the island into sheadings, each of which was obliged 
to provide and equip a Viking longship, and these divisions, with their sub- 
divisions, treens and quarterlands, are in existence today. All 24 Keys, 
however, are now elected from the Isle of Man. 
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The island’s proximity to its neighboring islands of Ireland and Britain, 
and its isolation by virtue of its insularity, made it a refuge for migrant 
peoples from the earliest times. Neolithic relicts abound, and Goidels from 
Ireland and Druids from Angelsey ed the Norse, whose 300-year 
occupance had a tremendous cul impact. 

Rounding Cape Wrath, the fjord coast of Scotland beckoned the Vikings 
southward to penetrate the Irish Sea where, directly in their course, the 
Isle of Man offered perfect beaching facilities in the Curragh Lake zone. 
Here were lakes of glacial meltwater origin: their shallowness presented 
no problem to the flat-bottomed vessels: the gently shelving lake shore 
permitted easy beaching for loading, disembarking, and repairs: the reedy 
vegetation, some shelter and concealment, and the slopes of Snaefell offered 
timber for shipwrights. As a pirate base for forays to the nearby coasts, 
the central location and the admirable site were unexcelled. The first group 
of Norsemen was purely militant in character, but the second, numbering 
women amongst its members, came to plough and not to plunder, and estab- 
lished government based on the division of the island into sheadings. 

Each sheading was a carefully considered area and each reached inland 
to the height of land so that within a sheading would be a stretch of coast 
for ship launching and fishing, a lowland for agriculture, a foothill area 
for providing pasture for cattle and sheep as well as access to bracken- 
covered moor for fuel, and to wooded upland and glen for timber for 
ship building. 

Economic Resources 

Except for recent efforts at re-forestry there are few wooded areas on 
the island today, and it would be reasonable to assume that the destruction 
of the Manx post-glacial forests must be attributed to the Norse during 
their 300 years on Man. It may be, too, more than a coincidence, that the 
decline of the Norse power in the Irish Sea occurred at a time when the 
forest resoyrce in the Isle of Man was suffering extensive depletion. 

After the Norse had left, the location within four hours’ sailing of four 
richer, more powerful neighbors led to Man's being a pawn in the game 
of war, and for three centuries the island’s sovereignty constantly changed 
hands, to the detriment of the social condition of the Manx people. The 
poverty and paucity of arable land in Man turned the efforts of the Manx 
to wresting a living from the sea. In the fifteenth and sixteenth centuries, 
herring fishing was a seasonal adjunct to the raising of cattle and sh 
that thrived but poorly on the heath and moorland that covers half the island. 

The outstanding feature of all Manx livestock was their hardiness and 
smallness. The old breed of cattle was akin to that of Galloway, but was 


always small and . The horse looked very much like an untended 
Shetland pony, and as of his endeavor to improve insular livestock, 

the seventh Earl of ; ao eighteenth century, instituted “Lord 

yhaven, near Castletown, for competing 


Derby’s Race” to be held at Der! 
island 
Derby. 

On the highlands, the Loghtan sheep, probably a Scandinavian importa- 
tion, have survived in numbers, and there is a tendency in both ewes and 
rams to boast four or six horns. 

The difference in tariff rates between the Isle of Man and England and 
Scotland, tempted the fishermen to a more lucrative, but illegal, traffic in 
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contraband goods. During the seventeenth and eighteenth centuries, the 
island became the most notorious smugglers’ nest in the British Isles. From 
France, Spain, and the East Indies came wines, spirits, silks, teas, and 
tobaccos, which, deposited in Man, made it a vast storehouse for wares 
which were smuggled to nearby shores. 

The “trade” died a natural death when tariff ity was established, but 
through Viking piracy and Manx smuggling, the maritime heritage has 
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made Manxmen intrepid sailors, and at least three members of the Bounty, 
Captain William Bligh, John Adams, and Christian Fletcher, were Manxmen. 

Today the Manx fishing fleet is practically non-existent; two years ago 
there were fewer than one hundred boats fishing in Manx waters, and of 
these only five were commissioned in the Isle of Man. 

The resources of the land are few. During the nineteenth century, lead, 
copper, silver, zinc, and iron were profitably extracted. In 1854 the lead 
mine at Laxey attained the greatest lead tonnage output of any mine in 
the British Isles. The mines’ reaching uneconomic depths, the occupational 
hazards of operating technologically unadvanced mines, the transportation 
costs to the nearest smelting works in Britain, and the opening of mines 
elsewhere in the world, hastened the Manx mining industry's demise. About 
the turn of the century, Manx miners emigrated to the gold fields of South 
Africa and Australia, and the coal mines of the United States, where in 
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contraband goods. During the seventeenth and eighteenth centuries, the 
island became the most notorious smugglers’ nest in the British Isles. From 
France, Spain, and the East Indies came wines, spirits, silks, teas, and 
tobaccos, which, deposited in Man, made it a vast storehouse for wares 
which were smuggled to nearby shores. 

The “trade” died a natural death when tariff parity was established, but 
through Viking piracy and Manx smuggling, the. maritime heritage has 
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made Manxmen intrepid sailors, and at least three members of the Bounty, 
Captain William Bligh, John Adams, and Christian Fletcher, were Manxmen. 

Today the Manx fishing fleet is practically non-existent; two years ago 
there were fewer than one hundred boats fishing in Manx waters, and of 
these only five were commissioned in the Isle of Man. 

The resources of the land are few. During the nineteenth century, lead, 
copper, silver, zinc, and iron were profitably extracted. In 1854 the lead 
mine at Laxey attained the greatest lead tonnage sae of any mine in 
the British Isles. The mines’ reaching uneconomic depths, the occupational 
hazards of operating technologically unadvanced mines, the transportation 
costs to the nearest smelting works in Britain, and the opening of mines 
elsewhere in the world, hastened the Manx mining industry’s demise. About 
the turn of the century, Manx miners emigrated to the gold fields of South 
Africa and Australia, and the coal mines of the United States, where in 
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Cleveland there are today more folk of Manx descent than there are 
inhabitants on the Isle of Man. 

The only industries that are flourishing are based on the ancient crafts 
of brewing and weaving. The quayside brewery at Castletown imports 
barley aad hops from England, and using pure limestone water, manu- 


factures an ale which even finds its way to restaurant tables in Southern © 


California. Hidden in the Curragh marsh are residual pockets of Phormium 
Tenax, once cultivated for the canvas and rope-making associated with the 
defunct ship-building 

There are, however, two thriving wool mills, one at Laxey and one at 
St. John’s. At first, Manx wool was used for the tweeds, but now New Zea- 
land lambs’ wool and Scottish and Australian merino wools are imported. 
The St. John’s mill employs about 80 Manx folk, and the value of its 
exports to the U.S.A. has reached a quarter of a million dollars per annum, 

ough this figure is mgs 

Lacking manufacturing industry in a major sense, one turns to the 
island's fields and farms to find economic support for the islanders. One is 
disappointed in this ex cy: barely 14 per cent of the population is 
engaged directly or indirectly with agricultural production. 

The Isle of Man no first quality farmland, although proportion- 
ately to England a Wales, it is endowed with good and medium farmland, 
but has more than its share of agriculturally unproductive mountain and 
urban land. 

Grass is the most important crop, and the Manx farming economy is based 
on the use of temporary pastures provided for two out of every six 7 
rotation years. Associated with the pasture is the rearing of livestock whi 
today is the backbone of the farming, and with it the cultivation of fodder 
crops, clover, kale, cabbage, turnip, rape, and swedes. The island’s major 
grain crop of oats yields some thirty cwt per acre compared to the average 
British yield of twenty-four cwt, and occupies 11/14 of the total cereal 
acreage. 

Whereas England and Wales have 28.7 per cent of their total acreage 
under the plough, the Isle of Man has but 18.9 per cent. The need of the 
island to graze cattle on rotation leys is the most outstanding feature of 
the agricultural picture: of the acreage given to grass in general, in England 
and Wales 68.5 per cent is given to permanent grass; in the Isle of Man, 
land used for hay and temporary grass amounts to 74.4 per cent. 

Mois the God cf the sles of the 
farms is an almost insurmountable limitation. Not counting several sheep 
farms of over seven hundred acres, of 1000 holdings, almost 800 have less 
than one hundred acres each, and at least twenty-five are less than fifteen 
acres. The boundaries of the treens and quarterlands are much older than 
the fields which they enclose: the field boundaries often betray the straight- 
ness and rectilinearity of recent subdivision. The majority of the treens 
encompass 100 acres (rather like the English hide or hundred), and within 
them, the quarterlands number four more often than any other number. 
The farms have boundaries, and often ownership lineage, of hundreds of 
years, and it would require the methods of a dictator to change this pat- 
tern; thus the tininess of the fields will always severely limit mechanization. 

—— 16 per cent of the annual insular governmental income 

to sup e agricultural , and this fi com unfavor- 
with of Britain, which is about 54 per 


24 


q 
A 
. 
=z: 
= 
| 
| 
| 
| 
ig 


Tourism 

To this little island of 50,000 inhabitants came 500,000 tourists and 
vacationers in 1958. On the single day of July 23, 1955, Douglas recorded 
26,384 arrivals by sea. The level shingle near Ronaldsway, which was 
once a major beaching P awe for Viking longships, is now the site of the 
main Manx airport. Although the majority of visitors still make the four- 
hour sea voyage, over one hundred-fifty thousand visitors arrive each year 

air. 

Ancient and modern cultural patterns are found side by side. The rural 
peace of mountain and moor, magnificent coastal scenery, and old customs 
are being commercialized. The ancient ceremony of the promulgation of 
new laws of the Tynwald is broadcast annually by the B.B.C. from Tynwald 
Hill at St. John’s, in both English and Manx. ough English has totally 
supplanted Manx as the language spoken, it was only at the turn of this 
century that the last person unilinguistic in Manx Celtic died. The pattern 
of government is Norse, and Manx and Norse names for street and stream, 
hill and home, tend to satisfy the tourists’ need for foreign flavor. 


ISLE OF MAN 


SEASON ARRIVALS, MAY SEPT. 


SEA 1913-1957 
BSS 1040-1957 
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The cellars of the homes which once stored omgnet goods, have now 
been converted into additional bedrooms to cope with the tremendous influx 
of visitors during the summer months. Where a century ago the genteel 
used to promenade, now vacationers shriek on the Ferris Wheel amidst all 
the fun of the fair. On the roads where a farmer may yet be seen jogging 
along in his jaunty, is held the world-renowned Isle of Man Tourist Trophy 
Race. For two short weeks the thunder of racing motor cycles from the 
world’s finest factories, twisting and turning on the mountain road around 
Snaefell, or swiftly circumventing the hazards of the sand-bagged streets 
of Douglas, becomes the life of the island. 
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The importance of artificial, or man-made attractions, and of their con- 
centration in the Douglas-Onchan area, has resulted in an overwhelming 
proportion (about 80 per cent) of the accommodations for visitors being 
vvithin one mile of the sea at Douglas Bay. There are probably more maitres 
Whotel per square mile in Douglas during the season, than anywhere else 
in the world. In an area of less than two square miles, there are 400 hotels — 
and boarding establishments. Yet, during the past decade, the volume of 
tourists has - Ranson by 3 per cent per year, whereas tourist movement in 
other parts of Europe has increased by 10 per cent per annum. 

The island draws its holiday makers from the comparatively restricted 
area of the south Lancashire and south Yorkshire industrial conurbations 
which include some five and one-half million people. Eight turbine steamers 
of the Isle of Man Steam Packet Company are almost idle during the off- 
season but are overcrowded in summer ae Be they carry 400,000 voyagers 
from Liverpool, Heysham, Dublin, Belfast, and Ardrossan to Douglas. The 
pattern of the points of origin of air travelers to Man, is similar to that of 
the arrivals by sea, although the total is only 20 per cent of the number of 
sea-voyagers. The explosive growth of the air traffic is shown by the 
number of passengers handled at Ronaldsway. In 1947 there were 68,000; 
in 1957, 250,000 people used the air services. Modern transport and “pay 
later” vacations permit more people to travel sun-wards: the south of 
England is attracting an increasing number of holiday-makers from the 
north of England, and some join trans-Atlantic visitors to European resorts 
on the continent. 

A holiday in the Isle of Man is quite inexpensive, but the accommodations 

vided behind the grim facade of Victorian hotels and boarding houses 
bcatiear Douglas Bay must be modernized, and this added to more energetic 
advertising, might tend to stem the decline in the flow of visitors from 
England, and have a welcome effect on the trans-Atlantic travelers who 
presently pass by this gem of the Celtic fringe. 


Conclusion 


The reasons for this unique status of the Isle of Man are rooted in the 
island’s environment. Although more and more approaching the British 
norm, the physical and cu patterns are distinct from its closest counter- 
part, England, even allowing for a considerable difference in scale. 
Physically, the situation of the Isle of Man gave it the Norse cultural impress 
based on a Celtic heritage, that is unique in the British Isles. 

Compared to England, qualitatively and quantitatively, the island lacks 
natural resources, and agriculture has to be subsidized with profits from 
tourism. The lack of wheat land and the reliance on multi-use-rotational 
pastures, rather than on acreage specifically allotted to grazing, distinguishes 
the Manx agricultural pattern from that of its neighbors. There is an in- 
creasing emphasis in pointing agricultural production to provide meat, milk, 
and vegetables for the tourists’ tables. 

The government is concerned to broaden the base of its economy. The 
tourist season offers employment for all who are not otherwise occupied: 
in fact, about one thousand persons from Ireland arrive annually just to 
obtain employment in the Isle of Man during the summer season, and return 
to their homes to live on that income for the remainder of the year. A Doug- 
las jeweler told me that for eight months of the year his shop showed a loss 
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which is more than balanced by profits from the four summer months. 
The income of the Insular Government shows a similar pattern. 

Man’s neighbor, Northern Ireland, has attracted trans-Atlantic investment 
in industry, but the lack of port facilities, compared to Londonderry and 
Belfast, more than offset the attraction of Man being nearer to English 
markets. 

Agriculture, although in a much more thriving state than in the past, is 
supported by government subsidies which would not be possible without 
the profits from the tourist industry. 

is, then, is an island of specialization, and the decline in the number 
of visitors to the island suggests that continued reliance on tourism is unwise. 

The Isle of Man has a political status equivalent to that of a Dominion 
at present: if the Manx economy fails, and more active participation by 
Parliament ensues, Tynwald may lose its domestic autonomy and Man may 
become just another English county. The confidence of the independent 
Manxmen that they will overcome their difficulties, is proclaimed beneath 
their three-legged national emblem: : 


Quocunque jeceris stabit: 
whichever way I am thrown, I will stand. 
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& A SURVEY OF FERAL LIVESTOCK 
IN CALIFORNIA 


Tom McKnicHtT 
Department of Geography, University of California, Los Angeles 


It is a well-known fact that California contains a large number of four- 
footed mammals. The state is a leader in domestic livestock, having more 
cattle than all but five other states and ranking third in numbers of sheep.* 
In terms of native wildlife, California also ranks high, with more deer than 
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any other state, ranking third in numbers of bear, and counting more moun- 
tain sheep than all but five states.* 

Not so well known is the fact that California is also a leader in another 
category of quadrupeds—livestock that have reverted to a wild existence. 
No state has a greater variety of feral livestock and probably only one or 
two can equal it. Within the confines of this state are feral populations of 
all common barnyard livestock: horses, burros, cattle, sheep, goats, swine, 
dogs, and cats. Some of them in considerable abundance. 

The definition of the term “feral” is unprecise. In the general sense it 
refers to animals that have gone wild from a domesticated state, or descend- 
ants of stock that has gone wild. In the more practical sense it should 
probably be restricted to any domestic species which are able to maintain 
themselves and reproduce in the wild. However, as these animals are wide- 

read in both “tame” and “wild” conditions, it is often quite difficult to 

istinguish among “feral,” “semi-feral,” and “non-feral.” Who is to say 
which term is applicable to a given animal, no matter how adjacent or remote 
the nearest human habitation may be? Even such tell-tale domesticated 
signs as brands and ear notches are not certainties, as these marks may have 
been made months or even years earlier, with feralization having occurred 
since. It is difficult and often impossible to tell whether an individual animal, 
when seen in the wild, is pes ge the effective ownership of anyone, or 
whether it receives either protection or food as a deliberate gift from man. 

It should be mentioned that all of the species listed above, with the 
partial exception of the dog, are exotics; i.e., not native to this continent. 
They were imported from various Old World sources, during the early days 
of exploration and settlement, as domestic creatures, and have assumed a 
feral existence in only a limited number of cases. In some instances feraliza- 
tion took place decades or even centuries ago, with dozens of generations 
of feral individuals resulting. In the majority of instances, however, it is 
fairly clear that the animals in question have only recently reverted from 
domesticity. 

The basis for this study is a series of three extensive questionnaire- 
interview surveys over the past half-decade, which contacted some one 
ae Californians who have personal familiarity with parts of 
the state where feral animals might be found. The data thus gathered were 
supplemented by field studies and library research. The result is the first 
detailed reconnaissance survey ever made of the feral livestock of the state. 


The most famous of California’s feral exotics is the burro (Equus asinus). 
This creature has achieved considerable notoriety because of its desert 
habitat, its voracious appetite, its questionable decorum at water holes, its 
indominitableness when competing with native species, and the stron 
emotional reactions which tend to be generated among burrophobes 
burrophiles. 

On the basis of the questionnaire-interview surveys previously mentioned, 
it is estimated that dass are between 2,000 and 5,500 feral burros in 


2 Fish and Wildlife Service, U.S. ent of the Interior, “Big Game In- 
ventory for 1957,” Wildlife Leaflet 399, September, 1958, pp. 1 and 2. 


29 


: 
| 
3 
j 
| 
| 
| 
Burro 
| 
| 
| 
| 


California, more than in any other state.* Nearly all are located in the 
basin-and-range country of the southeast. The largest numbers, from 500 
to 1,000 in each case, are found in the Panamint Mountains, the Saline 


Valley area, and the varied desert and mountain area between ae 


91 and 66. Smaller populations are in the Coso and Argus Mountains, 

Chemehuevi and Whipple Mountains, Clark Mountain, the eastern side 
of the Sierra Nevada south of Walker Pass, the Avawatz Mountains, the 
eastern side of Imperial County, and the Barton Flats area of the San 
Bernardino Mountains. Elsewhere in the state a few burros inhabit eastern 
Lassen County and the Merced River Canyon between Bagby and Hornitos. 

The origin of feral burros in California can be traced back to the earliest 
days of exploration and colonization. When serving as pack animals these 
little asses, proved to be well suited and hence widely used throughout the 
desert and semi-desert areas, especially by prospectors, miners, and sheep- 
herders. Much of this took place in remote regions, so feralization was a 
simple development when burros were set free, whether by accident or 
design. The freed animals apparently took readily to a feral life, and a 
large population built up through the decades. The increasing press of 
civilization in recent years has reduced the total to its present size. 

The presence of “wild” burros in California, especially in sections where 
they occur in abundance, has stirred up a hornet’s nest of controversy from 
time to time. Since they are extremely adaptable, they rapidly assume a 
dominant role in any situation competitive with native fauna. This may 
become crucial where water and/or forage are at a premium, which is 
likely to occur throughout the desert. The result is that the burro frequently 
over, and abuses the desert flora, making vegetation survival difficult, 
accelerating soil erosion, removing cover for birds around water holes, and 
competing actively with the native bighorn sheep (Ovis canadensis) for 
food.* In addition, the burro is a very untidy water-user, apparently making 
water holes unfit for other animals to use from time to time. The r 
is that burros and bighorn sheep rarely occupy the same ranges, the bighorn 
invariably vacating a competitive situation.’ As the bighorn is one of our 
most prized and rarer native species, it is only natural that much wrath 
would be loosed upon the head of such a competitor. Strict control measures 
are urged to limit the burro population. 

On the other side of the controversy is the indignation felt by many 
Westerners at the Mans of controlling (i.e., shooting or trapping or 
poisoning) the long critter which contributed so much to the “open- 
ing” of the West. In most le’s minds burros are equated with barnyards, 
and the deliberate remova Rj “man’s uncomplaining servant and the play- 
mate of his children”® meets with opposition. There are various other facets 


’ Tom McKnight, “Feral Burros in the American Southwest,” Journal of Geog- 
raphy, Vol. 56, 1957, pp. 315-322. 

*See Tom L. McKnight, “The Feral Burro in the United States: Distribution 
and Problems,” Journal of Wildlife Management, Vol. 22, 1958, pp. 163-179. 

5 The most striking example of this is at Death Valley. The mountains on the 
eastern side of the Valley contain a considerable population of bighorn, at least 
partially because the National Park Service keeps burros away by vigorous control 
measures. However, in the Panamint Mountains on the western side of the Valley 
burros are found in profusion and bighorn are almost completely absent. 

* Harold Weight and Lucille Weight, “A Word for Brother Burro,” Calico 
Print, Vol. 9, 1953, pp. 2-4. 
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to the controversy and the interested reader can explore them elsewhere.’ 

In terms of management only California has recognized the burro in its 
game laws, with two significant burro laws in the state Fish and Game 
Code. The original “burro law” makes it a punishable offense to kill wild 
burros within the state. In addition, a large portion of the Saline Valley- 
Panamint Valley-Death Valley areas, consisting of some six thousand 
square miles, has been set aside as a burro sanctuary.’ Outside the sanctuary 
burros may be captured for domestication purposes provided a permit is 
obtained from the California nt of Agriculture.® 

This law is unique in several respects: (1) The state contains more 
feral burros than any other. (2) Ii is the only state that has recognized 
burros in its game laws. (3) Competition between burro and bighorn 
sheep is much more widespread in California than in any other state. (4) 
Here this feral exotic has been given almost complete protection in spite 
of the fact that it is causing major damage in some areas, as well as 
competing with native fauna. (5) Interest in, and sentiment in favor of, 
burros are much greater here than in any other state. 

As its exact ecological role is better understood in the biotic dramas of 
our desert areas, plans for scientific management can be adopted.'° At 
present the feral burro seems assured of survival in California, at least in 
Inyo, San Bernardino, Riverside, and Imperial Counties. An increase in 
population, with a possible spread to other areas, is likely, as legal control 
measures are quite limited and illegal controls are unlikely. Will the feral 
burro become the dominant wildlife form throughout the state deserts? 
The answer depends in large measure on future changes in the burro laws. 


Horse 


It is reasonable to assume that feral horses became widespread in Cali- 
fornia at a later date than in most other western states, as dispersion of 
horses from Texas and New Mexico proceeded more rapidly in other 
directions. Nevertheless, by the middle of the nineteenth century there 
were large numbers of wild horses in the San Joaquin Valley, and pre- 
sumably in other parts of the state.'1 It is thought that these original wild 
herds were populated largely by runaways from cattle or horse ranching 
operations. As the San Joaquin Valley was occupied by settlers, the horses 


7 See McKnight, op. cit.; Philip Ferry, “Burro or Bighorn?” Pacific Discovery, 
Vol. 8, 1955, pp. 18-21; Russ Leadabrand, “Long-eared Problem Child of the 
Desert,” Desert, Vol. 19, 1956, pp. 10-12; E. L. Sumner, Jr., “When Desert Big- 
horn Meets Wild Burro,” Calico Print, Vol. 8, 1952, pp. 3-7; Harold Weight and 


' Lucille Weight, “Death or Refuge for our Desert Burros,” Calico Print, Vol. 7, 


1951, p. 2. 

. a Leadabrand, “Burro Sanctuary on the Mojave,” Desert, Vol. 20, Decem- 
ber, 1957, pp. 5-7 

® James W. Koehler, “The California Undomesticated Burro,” Quarterly Bulletin, 

ornia Department of Agriculture, Vol. 49, 1960, P. 4, 

10 At the present time a committee of naturalists, headed by Ralph Welles and 
Lowell Sumner of the National Park Service, is making the first detailed ecological 
study of the feral burro ever attempted in this country. 

11. W. H. Chamberlin, “From Lewisburg (Pa.) to California in 1849 (Notes 
from the Diary of William H. Chamberlin ),” edited by L. B. Bloom, New Mexico 
Historical Review, Vol. 20, 1945, p. 242. 
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were forced to retreat into the surrounding hills and the spread of farming 
and ranching eventually forced them out of the valley entirely. 

Feral horses also appeared in other parts of California. — from 
ranches, draft animals Ganeie to homesteaders who abandoned farming, 
escaped cavalry remount stock, and runaways from stage line service drifted _ 
into a feral existence in various portions of the southeastern deserts, and 
northeastern lava plateaus. These animals were able to maintain themselves 
for many years in the more rugged portions of their range, but in the last 
decade or two their numbers have been seriously depleted. 

In occasional areas of concentration, the feral horses caused considerable 
range deterioration and.sometimes provided major waterhole competition 
for livestock and wildlife. When this happened, there was usually a con- 
certed effort by ranchers, Forest Service officials, or Bureau of Land Manage- 
ment graziers, to remove the horses. In the latter two cases, removal is 
accomplished by means of a “closing order.” The Secretary of Agriculture 
authorizes the issuance of such an order for a certain area; notice is posted, 
and all stock-owners must round up their horses. Any horses that remain 
are presumed to be unowned and are considered as unlicensed trespass 
livestock, which are to be removed. In most cases, airplanes and cowboys 
make the first attempt at removal. After that, the trespass animals that 
ae roundup may be shot by any authorized range management official. 

is removal has been so effective that only relatively small herds of 
feral horses are left in California today. '* The greatest concentration is in 
the extreme eastern parts of Lassen and Modoc counties, between Highway 
395 and the Nevada border. In this ragged mountain and desert country 
live several hundred feral horses, with estimates ranging from three hundred 
to eight hundred. Many have been removed in the past and undoubtedly 
more will be rounded up in the future even though they are now so scattered 
that land use problems are few. 

The Devil’s Garden area of Modoc County (the lava beds country north- 
west of Alturas) has had a wild horse concentration for many decades, 
although few are left today. Barnes reports that there were more than ten 
thousand in this area about 1920.1* However, persistent hunting and trap- 
ping have now reduced this total to less than a hundred. Closing orders 
issued by the Forest Service in 1951 and 1956 contributed materially to 
the decrease. 

There may be a few other areas in northern California that have remnant 
bands of feral horses, but only one such area has been reported. There are 
several small bands, totaling perhaps fifty head, in the Goosenest District 
of Klamath National Forest in Siskiyou County. 

Mono County has several bands of feral horses ranging widely in the 
Excelsior Mountains east and northeast of Mono Lake. This range actually 
is in Nevada for the most part, and contains an estimated one paar 
to two hundred horses. As in other areas, it is but a remnant of once mu 
greater numbers. Another sizeable group is reported from the northern 
portion of the White Mountains, which straddle the boundary between 
Mono and Inyo counties. It is estimated that two hundred and fifty to 
three hundred and fifty horses range in this area. 


12 Tom L. McKnight, “The Feral Horse in Anglo-America,” Geographical Re- 
view, Vol. 49, 1959, pp. 519-521 2 

18 W. C. Barnes, Passing of the Wild Horse,” American Forests and 
Forest Life, Vol. 30, 1924, p. 647. 
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The Coso Mountains of Inyo County are credited with one hundred to 
one hundred and fifty feral horses. Presumably these herds got their start 
as late as the 1880's when the Junction Ranch (near Darwin) was used 
as a resting area for horses of the Carthay Stage Line string. Escapees 
from there and from other nearby ranches formed the nucleus. At present 
the wild horse range is confined mostly to government land on the China 
Lake Naval Ordnance Test Station. In addition, a very small remnant 
group is reported from Saline Valley, east of Lone Pine. 

A few small bands are still found in the Tehachapi Mountains and 
adjacent s of Antelope Valley in Kern County. It is estimated that 
this area had some fifteen hundred during the early 1940's, but most have 
been caught and sold to pet food processors. The remainder exist in the 
wildest, least frequented portions of the mountains, and seem to cause few 
problems except for occasional depredations on unfenced farm land in the 
Willow Springs area. 

The only other feral horses in California are in small scattered bands in 
the southeastern portion. A few are reported to be in the Providence 
Mountains of San Bernardino County and in the Palm Canyon drainage 
of Riverside County. 

The total number of feral horses in existence in the state today is appar- 
ently between eight hundred and eighteen hundred.'* Relatively little 
attention is paid to them because they are few, scattered, and not much 
of a nuisance. There is more than a little possibility, however, that the 
near future will see an increase in numbers. Spurred on by “save the wild 
horses” sentiment, generated particularly in Nevada, Congress in 1959 
enacted legislation prohibiting the use of motorized equipment in st 
down wild horses on federal lands. As most of the horses occur on fede 
lands, this is significant legislation. It means that airplanes and trucks may 
no longer be used to roundup mustangs, and it is quite unlikely that many 
wild horses can be taken without motorized help. Thus the “mustangers” 
and pet food processors are mostly removed from consideration as controls 
on the horse population, making the outlook quite favorable for an increase 
in feral horse numbers. 


Cattle 


Cattle are the least common of the feral exotic species in California. 
Indications are that there are less (perhaps considerably less) than one 
hundred head in the state. Reports } small populations in the Granite 
and Santa Rosa Mountains of Riverside County,’* the Bontgunwale Canyon 
area of Tehama County,’* some remote parts of Santa Catalina Island,*’ 


_ and especially the Hunter Mountain area and the Grapevine Range of 


Death Valley National Monument.* 


14 McKnight, 1959, loc. cit. 

15 Personal communications, Bonnar Blong, California Department of Fish 
and —_ Idyllwild; Richard Weaver, California Department of Fish and Game, 
Riverside. 

16 Personal communication, Superintendent, Lassen National Forest. 

17 Charles Hillinger, The California Islands, Academy Publishers, Los Angeles, 
1958, p. 38. 

18 Personal communication, E. Lowell Sumner, National Park Service, San 
Francisco, 
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For the most part these animals represent occasional strays that have 
eluded round-ups and established temporary feral existences: There is no 
itive evidence that they are actively reproducing or increasing anywhere. 
On the other hand, in some cases there have been feral cattle in these 
areas for many years, though always in small numbers. 
Generally speaking the feral cattle are incidental and temporary in 


occurrence. 


Sheep 

Most biologists who have considered the problem are convinced that 
domestic sheep are unable to take up a feral existence in the mid-latitudes 
with any degree of success, partly because of their lack of intelligence in 
protecting themselves against the vagaries of weather, but largely because 
of their ready susceptibility to predators. Most rules have exceptions, how- 
ever, and one of the significant exceptions to the “no feral sheep” generaliza- 
tion is found on the Channel Islands off the coast of southern California. 
Insular isolation removes the possibility of predatory ies, and the 
maritime influence provides a mild climate, so sheep ce tem on these 
islands, if given the opportunity. 

All of the larger Channel Islands have had feral sheep in the past. San 
Miguel Island is a case in point.1* The Navy, which administers most of 
the islands, permitted sheep-herding there in the 1930's. At the outbreak 
of World War II the sheep permit was revoked, and the herdsmen with 
their thousands of sheep were removed from the island. However, all of 
the sheep could not be captured, and a feral nucleus built up quite a — 
lation. Another effort was made in 1950 to remove the remaining sheep, 
and most of them were captured—not all, however, and the remnant 
sumably will build up again. The island was “enormously devastated” by 
the sheep in the past, but has been showing extensive recovery since 1950. 

Today feral sheep are notable only on San Miguel and Santa Cruz.*° 
There may, in addition, be small remnant populations on one or two other 
islands. 

Feral sheep, then, can exist only where isolation provides protection from 
natural enemies and where a mild climate ails. California’s population 
is a museum- example that is very real but somewhat unnatural. The 
situation is duplicated nowhere else in this country except on some of the 
Hawaiian islands. 


Goats 


Goats have reverted to a feral existence in many parts of California, 
partly in desert areas and partly in wetter portions of the state. In general 
there are two types of situations involved: (1) In a variety of regions of 
rugged terrain and brushy vegetation, B sgong have wandered away from 
loose confinement or have been on the open range with partial 
round-up failure. This has ted in establishment of scattered small 


populations. (2) On various of the Channel Islands large numbers of goats 


19 Personal communication, Sumner. 
20 Hillinger, op. cit., p. 99; Personal communications, Donald M. Robinson, 


Py Channel Islands National Monument, San Diego; Robert Norris, University 


California, Santa Barbara; Phil Orr, Santa Barbara Museum of Natural History. 
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have ranged free from human control and po by predators. In 
most cases the island goats were originally established many decades ago 
with deliberate colonies planted by sailors, fishermen, and ranchers. 

Most of the mainland goats are of the ordinary milking variety, though 
some Angora goats are involved. On the islands they generally seem to 
be of old Spanish blood, with large heads and impressive horns and beards. 

The principal mainland locations where feral goats have been reported 
in the last few years are listed: 


(1) In the vicinity of Hall Canyon and Pleasant Canyon on the west side 
of the Panamint Mountains is an apparently static population of several 
dozen feral goats, apparently originating as escapees from Indian Ranch." 
Their reproduction seems to be balanced by coyote predation, and there is 
no evidence of significant competition with native species. (2) Jones** 
reported about thirty feral goats in the Martinez Canyon area of Riverside 
County’s Santa Rosa Mountains in 1953. They have been reported off and 
on several times since then. It was presumed that they originated by straying 
from a local ranch, though there is some evidence that their origin was 
much more ancient.2? (3) Scattered localities in the desert mountains are 
reported to have a few feral goats, including the Big Maria Mountains and 
the Mount Eden area of the Moreno Badlands, both in Riverside County.** 
(4) Various locations in the western Sierra Nevada foothills support small 
populations, including the area around Delonegha Springs in Kern County 
(Angora goats at Delonegha Peaks and milk goats east of Mill Creek), the 
Black Mountain area in Fresno County;*° the area between Coulterville and 
Groveland in Mariposa County;** in the canyon of the Tuolumne County.?* 
(5) There are widely scattered localities in the coast ranges (mostly on 
the eastern slopes) Hes feral goats are reported, including the New Idria 
and Pinnacles areas in San Benito County;** the Mount Diablo area in 
Contra Costa County;?* the west slope of Cow Mountain in Mendocino 
County;*° and the King’s Peak area of Humboldt County.** (6) Miscel- 
laneous localities where goats are reported include Paoha Island in Mono 


21 Personal communications, Weaver; William C. Bullard, Death Valley Na- 
tional Monument; Russell K. Grater, National Park Service, San Francisco; Vernon 
Burandt, California Department of Fish and Game, Lone Pine. 

22 Fred Jones, “Report on the Survey of Bighorn Sheep in the Santa Rosa Moun- 
tains, Riverside County,” California Fish Game, Vol. 43, July, 1957, p. 190. 

28 Personal communications, Weaver; Blong; C. S. Robinson, Los Angeles; 
Fred Jones, California Department of Fish and Game, Sacramento. 

24 Personal communications, Weaver; George Werden, Blythe. 

25 Personal communications, Eldon E. Ball, Sequoia National Forest, Porterville; 
Wallace G. MacGregor, California Department of Fish and Game, Sacramento. 

26 Personal communication, Jens C. Jensen, Sacramento. 

a Personal communication, Frank I. Barmettlor, U.S. Fish and Wildlife Service, 
Modesto. 


28 Personal communications, Bullard; Lowell Adams, U.S. Forest Service, 
Susanville. 


29 Personal communication, MacGregor. 
30 Personal communication, Earl L. Hubbs, University of California, Berkeley. 
81 Personal communication, Fred Ross, California Department of Fish and 
Game, Redding. 
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Lake, ** the Coleville area of Mono County,** and the area immediately 
northwest of Lava Beds National Monument in Siskiyou County.** 

The total number of feral goats in the mainland portions of the state 
probably does not exceed five hundred head, and may be bs bly less. 
As they occur in relatively small bands in widely scattered localities and 
do not appear to be increasing in numbers, their existence apparently 
creates no significant problems. Undoubtedly some forage depletion and 
accelerated soil erosion can be traced to feral goats in ized areas, but 
these conditions are relatively minor. The animals provide some sport 
hunting, though authenticated reports of hunter success are practically 
nonexistent. It is guessed that predators, especially coyotes, play a major 
role in preventing population growth. These small bands may be — 
to exist without much change for the near future, with occasional additional 
escapees maintaining the status quo as attrition decreases the existent 
feral population. 

For many decades feral goats have occurred in great numbers on some 
of the Channel Islands. An estimated fifteen thousand inhabited Santa 
Catalina at the time of the Civil War** and the number present there today 
is probably about the same. Many thousands more are found on San Cle- 
mente and smaller numbers on Santa Cruz.** 


Swine 


Feral swine are traditionally associated with the southeastern states*™ 
but are found in other parts of the country as well. California probably 
has the largest feral hog population outside the old Cotton Belt, according 
to reports from almost all parts of the state: 

(1) The counties of northern California contain the largest number of 
stray swine. They have been reported from practically every county of the 
Sacramento Valley and the northern coast ranges clear to the Oregon 
border.** The greatest concentrations seem to be found in Colusa, Mendo- 
cino, Tehama, Trinity, and Humboldt Counties, ranging in all sorts of terrain 
from rugged mountains to the gentle slopes around the edge of the Sacra- 
mento Valley. Apparently this part of the state has harbored feral swine 


82 Personal communications, A. Fausett, Inyo National Forest, Bishop; Fred 
Batchelder, County Agricultural Agent, Yerington, Nevada. 
88 Personal communication, Gene Gerdes, California Department of Fish and 


34P communication, Robert C. Zink, Lava Beds National Monument, 
Tulelake. 

35 Hillinger, op. cit., p. 49. 

36 Hillinger, op. cit., pp. 37 and 135; personal communications, Norris; Jones; 
Sumner; Weaver; Orr; Adams; Robinson; Fred P. Cronemiller, U.S. Forest Service, 
San Francisco; Doug Propst, Santa Catalina Island Co., Avalon. 

87 R. P. Hanson and Lars Karstad, “Federal Swine in the Southeastern United 
States,” The Journal of Wildlife Management, Vol. 23, January, 1959, pp. 64-74. 

38 Personal communications, MacGregor; Adams; Weaver; Jones; Leonard M. 
Hill, Bureau of Indian Affairs, Sacramento; A. Starker Leopold, University of 
California, Berkeley; Wilson Bjorge, Bureau of Land Management, Ukiah; William 
K. Barker, Bureau of Land Redding; D. A. Hoopa 
Indian Agency, Hoopa; A. W. , U.S. Fish and Wildlife Service, Sacra- 
mento; Evan M. Jones, Ukiah; Philip B. Lord, U.S. Forest Service, Susanville; 
E. R. Jackman, Extension Range Management Specialist, Corvallis, Oregon. 


36 


TE 
" 
3 
Gam ishop 
|_| | 


since the latter half of the nineteenth century. Originally, of course, fencing 
was scarce and many ranchers turned their hogs out to range freely, es- 
pecially during acorn season. Feralization was commonplace under such 
circumstances. In the last few decades, however, fencing has been much 
more complete, and feralization involved distinct escape from some sort 
of confinement, which is not as easy but still quite possible. These hogs 
must contend with predators and a good deal of deliberate shooting by 
hunters and ially by ranchers, but seem to be almost holding their 
own in spite of being disliked. Many complaints have been received from 
ranchers who consider that the hogs cause serious damage to pasture lands 
and forage in general by their rooting habits. In addition, there are authenti- 
cated reports of young lambs and new-born calves being killed by hogs. 
As a result, many local landowners shoot feral hogs on sight, encourage 
sport hunters in this pastime, and occasionally even discourage coyote 

tion on the grounds that coyotes are a deterrent to swine increase. 

(2) A second area of significant feral swine occurrence is in the coastal 
ranges between Monterey and Santa Barbara, specifically in Monterey, San 
Luis Obispo, and Santa Barbara Counties.*® The origin of these animals 
is similar to that of the northern California areas, though it is clear that in 
some places there has been interbreeding between the escaped domestic 
stock and European wild boars that have been “planted” for hunting pur- 
poses, especially in Monterey County. Relatively few complaints have been 
received about problems caused by swine in this part of the state, at least 
in part a reflection of the smaller numbers present. Sport hunting is of some 
interest, but public access to many of the ranches is difficult to obtain, and 
some of the larger ranches not only prohibit hunting but discourage publicity 
about the existence of feral swine. 

(3) The desert of southeastern California contains a few feral swine in 
brushy sections marginal to water. For several decades there have been 
reports of occasional pigs encountered by fishermen and boaters along the 
Colorado River.*° These are presumably the descendants of hogs turned 
out on the range by early jr to feed on mesquite beans, mixed with 
a few later escapees. Reports have also persisted through the years of feral 
swine around the southern and southwestern end of the Salton Sea.*! Also, 
they are reported from the Afton Canyon area of the Mohave River in 
San Bernardino County.* 

(4) Swine were introduced on the Channel Islands several decades ago. 
In some cases the feral porquines have interbred with Euro; boars that 
were liberated. In any case, the contemporary “wild hogs” of the islands 
are big, strong, tusked, and relatively fierce. Several thousand are found 
on Santa Catalina (where they were deliberately imported from Santa Cruz 


89 Personal communications, Hill; Ross; Robert L. Fordice, California Depart- 
ment of Fish and Game, Orcutt; George Lawrence, Bakersfield College; S. A. Nash- 
Boulden, Santa Barbara; Roy U. Parker, Farm Advisor, Bakersfield; Arthur Hen- 
sley, California Department of Fish and Game, Los Angeles. 

40 Personal communications, Weaver; Werden; Robert Cowell, California De- 
partment of Fish and Game, Cima. 

41 Personal communications, Dr. G. K. L. Knott, Imperial County Veterinarian, 
El Centro; J. Clinton Spotts, California Department of Fish and Game, Apple 
Valley. 

42 Personal communications, Hensley. 
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about 1935 for the primary purpose of controlling rattlesnakes) and several 
hundred on Santa Cruz and Santa Rosa.** 

The total number of feral swine in California can only be guessed. There 
are undoubtedly several hundred, haps a couple of thousand, in the 
northern part of the state. Another five hundred or so inhabit the southern 


coastal ranges. Probably less than one hundred exist in the desert. The — 


Channel Islands may have several thousand. The grand total, then, would 
be in the neighborhood of three thousand to six thousand. This total is 
likely to decrease slowly in the future, as the pressure of civilization and 
hunting both increase. However, it is to be expected that small remnant 
populations of feral swine will exist indefinitely in varied parts of the state. 


Dog 


The question of ferality, when applied to dogs, is even more difficult 
than usual. In the strictest sense it should be applied only to those canines 
that live-apart from man, reproducing and maintaining themselves in the 
wild. And yet most cities contain stray dogs that are distinctly unowned 
and uncared-for, but live out their lives in urban areas, foraging in alleys, 
garbage cans, and parks, and actually propagating in sheltered nooks that 
abound in and near cities. Is the rural member to be considered “wild” 
while his urban cousin is merely classed as “vagrant?” 

Of more significance to the study at hand is the distinction between 
unowned (feral) dogs and pets (domesticated) that go for a romp and act 
as if they were feral In many cases this is a distinction that is difficult 
to make unless the animal in question is stopped by trap or bullet to permit 
a leisurely examination of his credentials. Some respondents indicated that 
feral dogs are abundant, while other reports from the same areas showed 
them to be nonexistent, a clear demonstration that ferality is often in the 
eye of the beholder. 

The specifics of this question are beyond the capacity of this study, but 
the general situation in California is fairly straightforward. In practically 
every part of the state there are frequent reports of small bee of dogs 
and/or scattered individuals that roam the fringes of cities and towns, 
especially in the vicinity of river bottoms. Most of the bands seem to be 
fluid in eo a containing varying numbers of canines from time to 
time, although the constituency of some is more permanent. It is reasonable 
to assume, there being no evidence to the contrary, that most of the bands 
are composed largely (and sometimes entirely) of owned dogs, out for a 
few hours or a few duns of pack life, and sometimes joining truly feral dogs 
in the process. In any case, the pack actions are feral. These animals com- 
mit serious depradations on poultry (chickens, turkeys, and geese), livestock 
(particularly sheep), domestic rabbits, and pets ‘mee’ 6 small dogs). 
hgtoanial and wildlife agents in many parts of the state receive numerous 
complaints attesting to this. It is generally considered that these dogs make 
heavier inroads on livestock and poultry than any native predatory ies, 
including coyotes. In addition, there is considerable molestation oo do 
and other native fauna. 

It is a general truism that dog packs, whether truly feral or merely free- 


*® Hillinger, op. cit., pp. 13, 99; personal communications, Norris; Cronemiller; 
Orr; Robinson; 
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ranging, are most common in the vicinity of human habitation, especially 
around towns and cities in agricultural areas. The most numerous re’ 
emanate from the San Joaquin Valley, the Imperial Valley, and the Apple- 
Lucerne-Antelope Valleys. Considerable attention has been paid by the 
public press to occurrences in the hills and mountains immediately adjacent 
to Los Angeles and San 
The Imperial Valley has had to face a special problem that deserves 
elaboration.** The problem is rabies, accentuated by the abundant importa- 
tion of stray dogs from Mexico. At the outset it should be made clear that 
the Imperial Valley is a fertile origination area for feral dogs, even without 
such importations. There is plentiful brushy habitat, furnished by the New 
and Alamo river bottoms and 3,000 miles of irrigation and drainage canals, 
and appreciable small game and carrion (mostly derived from the dumping 
of sheep carcasses) to provide food. Thus dogs that strayed from the loose 
confinement of the many low-income families in the area, plus dogs that 
were abandoned as farmers moved away, have found that the feral life was 
an easy one in Imperial County. Before the mid-1950’s many illegal Mexican 
aliens walked north from the Mexicali area into the Imperial Valley, often 
bringing one or more dogs with them. They would hire out as stoop labor, 
make some money, and ride back south to Mexico, leaving their dogs in 
the valley. During 1953-55 the U.S. Immigration Service finally cracked 
down on this situation, rounding up large numbers of aliens st apes | 
them back to Mexico, which generally left their dogs behind. This ca 
a rapid build-up in the stray dog situation. Further, Mexican dogs unaccom- 
panied by humans, cro the er in great numbers. The All-American 
Canal is roughly parallel to and just north of the border from the Colorado 
River to the west side of the Imperial Valley. Dogs very rarely swam across 
the wide, deep, steep-sided canal, but it was easy for them to walk across 
the unfenced drops that the canal at several intervals.‘ The stray 
canine population continued to grow, and larger packs were observed from 
time to time.** In the fall of 1959, rabies, considered to be endemic in 
the valley, broke out in overt form. One case was reported in August, three 
in September, six in October, and 18 in November.** A Citizens Action 
Committee was formed and a countrywide quarantine was put into effect 
in which all dogs had to be vaccinated, tagged, and confined. Then, in a 
joint program of the U.S. Fish and Wildlife Service and the County Agri- 
cultural Commissioner's office, some two hundred poison bait stations were 
established, with up to thirty baits per station.“* Over the three-month 


interviews with Dr. G. K. L. Knott, County Veterinarian, Imperial County, El 
en and Claude Fennell, County Agricultural Commissioner, Imperial County, 

Centro. 

45 It was found by examining paw-prints in the clear-swept sand area, main- 
tained by the Immigration Service to detect illegal human immigrants, that up to 
on. hundred-fifteen dogs per day were crossing into the Imperial Valley 
Mexire. 

46 One pack was observed with 28 dogs in it, 24 of which were shot. 

47 Data copied from County Veterinarian’s record book, El Centro, January 
19, 1961. ; 

48 The typical bait station had one or two dead sheep as the central attraction. 
Scattered in a circle around the sheep carcasses were small pieces of fat pork 
with strychnine pills inside (little poison sandwiches that the animals can eat 
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uarantine period some eighteen thousand baits were set, and about six 
Seneree animals, more than one-third of them stray or feral dogs, were 
killed. Rabies was essentially wiped out by the end of January, and inci- 
dentally the stray dog population was reduced to a fraction. However, the 
beginnings (two cases) of another epidemic were apparent by December, 
1960, and the quarantine and poisoning programs were re-instituted, with — 
immediate results. 

It is clear that there is no feasible method for the elimination of the feral 
and stray dog problem in this state, nor is there any likelihood that: free- 
ranging but owned dogs can be enjoined from forming destructive packs. 
In fact, there is every ibility that the situation will get worse a it 
gets better, as the population expands and more people have more dogs. The 
crux of the matter is that the dog is a domesticated animal and in an exo- 
domestic situation it is at best, pitiful, and at worst, destructive and danger- 
ous. Man, of course, is actually at fault. People own dogs, but often do not 
take care of them. Promiscuous breeding is permitted at an astounding rate. 
Mature dogs are allowed to run loose for days or weeks on end. Countless 
canines are abandoned by careless or thoughtless owners. And last but not 
least there is an Peony reenact on vaccination to “cure” rabies, a process 


that can minimize but never eliminate. The only practical solution is 
regulation of our pets with proper care. 
Cat 


If it is difficult to distinguish between feral and nonferal dogs, with cats 
it is downright impossible. No other domesticated animal can revert to the 
wild with the grace, skill, and rapidity of Felis domestica. Quiet and purring 
by the fireside one minute; noiselessly at home in a fir forest the next. Rare 
are cases when an individual animal can be identified as a truly feral cat, a 
stray alley cat, or a prowling tabby cat. But such distinctions are only 
incidental here; if the feline is in a wild area and behaving like a wild cat, 
it is of concern to this study. It should be pointed out, however, that after 
several years or generations in the wild, feral cats tend to become larger and 
more vicious than their housebroken cousins, surviving in true Darwinian 
style. 
As with dogs, feral cats are found throughout the settled portions of 
California. In the remote back country they are apparently completely 
absent, but around the margins of civilization, and sometimes in the heart 
of civilization, they are commonplace. In three t of areas they are most 
abundant: (1) In cities and towns they exist in sheds, garages, barns, vacant 
lots, and abandoned houses. (2) Farming areas contain many, ially 
where there are brush-sided irrigation and drainage canals to provide cover 
and food. They are particularly noticeable in the San Joaquin, Imperial, and 
Sacramento valleys. (3) Summer resort areas frequently experience a high 
cat density as vacationists lose or abandon their pets. In mountain resorts 
there is heavy winter kill, but desert and seashore playgrounds are likely to 
have a large year-round cat population. 

The feral (or stray or unconfined) cat is accused of many crimes, but the 
evidence is largely hearsay. Admissable evidence is unusually scarce, 


at a gulp). Most of the sandwich eaters died within a few hundred yards of the 
bait station. 
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although it must be admitted that circumstantial evidence is often over- 
whelming. Many competent biologists consider the feral house cat to be 
the most significant predator on the smaller forms of wildlife. It is generally 
considered (though again it must be pointed out that proof is usually lacking) 
that avian fauna is heavily preyed upon, particularly during nesting season. 
A further complication is the competition amare 5 to native predators by 
these exotic house cats, particularly to coyotes, foxes, bobcats, ringtails, and 
raccoons. Occasional poultry destruction is also attributed to stray house cats. 
What of the future for feral cats in California? Most predictors foresee 
an inevitable increase, associated with increased human population and the 
expansion of human settlement. Irresponsible ownership and cat abandon- 
ment show no signs of diminishing, so that again we must come face to face 
with the heart of the matter—humans do no kindness to the animal world 
when they fail to exercise the responsibility of ownership to their pets. 


Overview 

The essence of their brief survey can be emphasized in a few summary 
statements: 

Large numbers of feral livestock have occupied, and in some cases still 
occupy, the Channel Islands. These islands provide isolated museums for 
the study of various feral species in non-natural situations. The problems 
involved are real, but mostly gf This does not lessen interest in the 
specifics of the animals on the islands, but it does limit the application of 
generalizations. As the islands are mostly either under the control of the 
military or occur in single landholdings, they are well away from the main- 
stream of California life, and the feral exotics living there are chiefly of 
academic significance. 

California's feral burro population is large, interesting, and occurs in 
considerable concentrations in localized areas. These animals will probably 
be with us for a long time to come, and are deserving of considerable 
research and planned management. 

Feral horses are less numerous and cause fewer problems, but they should 
not be ignored. 

Feral sheep and cattle on the mainland of the state are rare and incidental. 

On the mainland, feral goats and swine occur in moderate numbers, but a 
few local concentrations cause problems. More definite management plans 
probably should be formulated. 

Of all the feral animals, dogs and cats are the most widespread, the most 
troublesome, the least logical additions to the fauna, and at the same time 
the species that are dearest to the human heart and least likely to diminish 
in the future. Straight thinking is difficult here, because emotions are in- 
volved, but stricter controls are inevitable in the future. 

While — recommendations should not be made by a layman on the 
basis of a broad survey, certain general conclusions appear: 

(1) Feral livestock are widespread over the state. No county is without 
at least a few representatives. This ubiquitiousness is the first significant fact. 

(2) Even so, there is a general ignorance, lack of recognition, or at least 
lack of agreement among fe public and many management officials about 
the presence of the species mentioned. 

(3) The advantages and disadvantages resulting from the presence of 
the animals varies considerably from species to species. 
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the management of feral barnyard animals. The layman often feels that he 
“knows” these animals and is as well qualified as biologists and wildlife 
technicians to give advice on management. Sometimes surprisingly strong 

feelings result. 

(5) These feral species are exotic to California, and in some cases cause 
a distinct imbalance of nature. Care should be taken to see that no native 

ies suffers unduly from competition with the exotics. 

(6) The problems caused by the presence of the feral species are usually 
not large. There are significant exceptions, of course, as with dogs in the 
Imperial Valley, sheep on Santa Cruz Island, or burros in some parts of the 
desert. In general the problems are of a localized or minor nature. 

(7) In general, Homo sapiens should be indicted for his i ible 
ownership as manifested in the occurrence of feral populations of Equus 
asinus, Equus caballus, Bos taurus, Ovis aries, Capra hircus, Sus scrofa, Canis 
familiaris, and Felis domestica. 
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TWENTY-FOURTH ANNUAL MEETING 
San Francisco State College, April 6-7, 1961 


The Association of Pacific Coast Geographers met on April 6 and 7, 1961, 
with San Francisco State College as the host institution and Prof. Lyle 
Gibson, as Chairman of Local Arrangements. 


At the annual dinner on April 7 Dr. Edward T. Price of Los Angeles State 
College presided and Dr. Marion E. Marts, University of Washington, gave 
the presidential address. 


Program 


Gorpon R. Lewruwarrte, San Fernando Valley State College 
“Dairying in the Midwest and New Zealand: A Comparative Study” 


Martyn J. Bowven, University of California, Berkeley 
“Nuclear Power in the United Kingdom: Locational Analysis and 
Future Prospects” 


BeNnjAMIN E. Tomas and Joun B. Wurrtrow, University of California, 
Los Angeles 
“Climate and Economic Activity in the Somali Country” 

Wiis B. Merriam, Washington State University 
“The Mushroom Industry at Kennett Square, Pennsylvania” 


LELAND R. Peperson, University of California, Berkeley 
“Tron Ore Mining In Chile” 


Yeuupa Kepar, University of California, Los Angeles 
“A New Approach to Classification of Agricultural Regions of the World” 


Roy I. Woxre, University of Washington 
“Geographic Techniques of Highway Planning” 


Wiiu1aM Byron, Los Angeles State College 
“The Development of Large-Scale Population Dot Maps from Settlement 
Data: An Experiment in Graphics” 


Rosert Lams, San Fernando Valley State College 
“Origin of the Mule” 
Tom McKnicut, University of California, Los Angeles 
“Feral Livestock in California: Current Conditions” 


KENNETH THompson, University of California, Davis 
“Trees in the Pristine Sacramento Valley” 


Birt Hanneson, University of Oregon 
“Plant Succession on the Clatsop Plains Since 1840” 
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SAMUEL N. Dicken, University of Oregon 
“Some Recent Physical Changes on the Oregon Coast” 


Rosert E. Stevenson, University of Southern California 
“The Nearshore Ocean and Coastal Climates” 


Bos DurrENBERGER, San Fernando Valley State College 

“Operation Pea Soup: An Investigation of Fog-Dispersal Techniques” 
M. McKiney, Southern Oregon College 

“Russell Hinman, Pioneer Physical Geographer 


ALFRED R. SuMNER, San Francisco State College 
“The Geography of Space” 

Harry Bamey, University of California, Los Angeles 
Chairman of Panel: “Graduate Training in Geography,” a discussion of its 
objectives, curriculum, nature, and trends of research interests. 


Ricuarp Coptey, University of California, Berkeley 
“Place Names in China” 


C. University of California, Berkeley 
“Geographic Appraisals of the Island of Dominica, West Indies” 


Howarp H. Martin, University of Washington 
“Trans-Sierra Passes and Migration Routes: A Preliminary Appraisal” 


JuLtan Mincut, University of Washington 
“Point Roberts: An American Exclave 


Norman Dun, University of California, Los Angeles 
“The Christian Lebanese in the Los Angeles Area” 


Ronatp A. Hexin, University of California, Los Angeles 
“The Finno-Soviet Boundary: Some Effects upon Human Activity in the 
Immediate Boundary Environs of Southeastern Finland” 


Vincent K. SHaupys, Montana State U: 

“Geographic Consequences of Establishing Sovereign Political Units” 
James E. Brooks, Portland State College 

“Curricular Geography and Frontiersmanship” 
Louis Guzman, San Fernando State College 

“The Future of the Panama Canal” 


Don GotpMan, University of California, Los Angeles 
“Water and Outdoor Recreation in the Eastern Sierra” 


Louis HaMiL., University of Oregon 
“Integrated Wood Processing Plants” 


Joun W. Rerru, University of Southern California 
“Coal as an Energy Source for Los Angeles” 


Ear W. Kersten, University of Nevada 
“Settlements and Economic Life in the Walker River Country, an Area 
of the Western Great Basin” 
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James G. Asupaucn, Portland State College 
“Barging on the Columbia River” 

Grorce Macinxo, University of Idaho 
“Land Use in the Columbia Basin Project: Anticipation and Reality” 

J. GRANVILLE JENSEN, ae State College 
“Notes on the Pattern of the Energy Base of Oregon-Washington” 


Howarp F. Grecor, University of California, Davis 
“Factory Farming—Livestock Counterpart of Market Gardening?” 
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INDEX 
Yearbook of the 
Association of Pacific Coast Geographers 
Vol. 1 (1935) — Vol. 22 (1960) 
The Association of Pacific Coast Geo “egan was organized in 1935 and 
the Yearbook has been published regu except during World War II. 
Issues of the Yearbook are cited in the index by year. Abstracts of papers 


presented at annual meetings were discontinued in 1955; therefore abstracts 
appear only in Volumes 1-16. 


Part I-ARTICLES. 
Part II-ABSTRACTS. 


The volume numbers with the corresponding years of publication are: 


Volume Year Volume Year 
1 1935 12 1950 
2 1936 13 1951 
3 1937 14 1952 
4 1938 15 1953 
5 1939 16 1954 
6 1940 17 1955 
1941 18 1956 
8 1942 19 1957 
9 1947 20 1958 

10 1948 21 1959 
ll 1949 22 1960 


Part I-ARTICLES 
Acclimatization in Tropical Queensland, White, by Frances M. Earle, 11-15, 1939 
ADAMS, GEORGIA E., Two Isochronic Maps of Settlement in Oregon, 36-41, 1956 
Agriculture in Southern California, Piedmont Plain, by H. F. Raup, 26-31, 1940 
Agriculture, Irrigation and Permanent, by D. W. Thorne and D. A. Anderson, 6-14, 
1942 
Agriculture, Oasis, And Evaluation of, by Howard F. Gregor, 29-50, 1959 
Agriculture Intensity and Its Regionalization, by Howard F. Gregor, 7-27, 1960 
Aircraft Industry in the United States, The Localization of the, by Edwin H. 
Hammond, 33-40, 1941 
ALBANO, HOWARD K., Livestock anization in the Formerly Nomadic Live- 
stock Areas of the Soviet Union, 57-62, 1956 
Algerian Sahara, Transport in the, by Benjamin E. Thomas, 19-23, 1951 
Aluminum Smelting Industry, The Pacific Northwest—A Re-evaluation, by J. Gran- 
ville Jensen, 13-14, 1957 
APPLETON, JOHN B., Geographic Research and World Affairs, 3-7, 1947 


46 


= 
¥ 
i 
| 
Y 
{ 
$ 
| 
| 
| 
; 


Areal Political Structure and Its Influence on Urban Patterns, by James E. Vance, 
Jr., 40-49, 1960 

Asia, Turmeric: A Geographical Investigation of Cultural Relations in Southeast, 
by David E. Sopher, 11-15, 1950 

Association’s Vignette, The, by John Leighly, 3-5, 1936 

Athens: Modern Greek Dilemma, by Huey Louis Kostanick, 56-60, 1955 

— Outback, Sheep Station in the, Creeper Gate:, by John G. Rice, 51-53, 
1 


BAILEY, HARRY P., Proposal for a Modification of Képpen’s Definitions of the 
Dry Climates, 33-38, 1948 

Baja California, The Human Ecology of, by Forrest Shreve, 9-13, 1935 

BAUER, CLYDE M. and George Marler, Old Faithful, An Example of Geyser 
Development in Yellowstone Park, 45-48, 1939 

BAUGH, RUTH E., Mother Lode, 1949, 3-18, 1949 

BONE, ROBERT M., The Development and Significance of Tea Cultivation in 
the Soviet Union, 63-73, 1956 

in Indochina, The “Logic” of the Seventeenth Parallel as a, by Forrest R. 

Pitts, 42-56, 1956 

BOYCE, RONALD R., The Core-Frame Concept and Some of Its Implications, 
28-33, 1960 

BRAND, DONALD D., Aboriginal Trade Routes for Sea Shells in the Southwest, 
3-10, 1938 

British Columbia, A Preliminary Study of the Seasonal Distribution of Precipitation 
in, by J. D. Chapman, 24-33, 1952 

British Columbia, The Development of the Port of Prince Rupert, by Alistair D. 
Crerar, 23-26, 1949 

British Industry, Some Locational Problems in, by Eliot G. Mears, 30-32, 1939 

California, The Landslide Near Sargent, by Walter A. Hacker, 38-44, 1939 

California Market Gardening, The Geographic Dynamism of, by Howard F. 
Gregor, 28-35, 1956 

California, The Tin Can Industry in, by Glenn Cunningham, 11-16, 1953 

California, Water Planning in the Great Central Valley, by Peveril Meigs, 25-28, 
1938 


Canada, The Development and Status of Geography in Universities and Govern- 
ment in, by J. Lewis Robinson, 3-13, 1951 


Caribbean, The English Speaking Settlement of the Western, by James J. Parsons, 
3-16, 1954 


CARTER, GEORGE F., Lima Bean Farming and Soil Erosion in the Encinitas 
Areas, 15-20, 1938 


Cattle Breeds, An Aspect of Regional Geography, by Lauren C. Post, 51-58, 1959 
Cattle Feeding in the Imperial Valley, by Robert A. Kennelly, 50-56, 1960 
CHAMBERLAIN, JAMES F., Early American Geographies, 23-29, 1939 


CHAPMAN, J. D., A Preliminary Study of the Seasonal Distribution of Precipita- 
tion in British Columbia, 24-33, 1952 

CHURCH, PHIL E., Snow as an Evironmental Factor in the West, 7-14, 1947 

CHURCH, PHIL E., Type Curves and Duration of Snow Cover in Washington, 
21-25, 1940 

CLEVINGER, WOODROW R., Locational Change in the Douglas Fir Lumber 
Industry, 23-31, 1953 
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Yearbook of the 
Association of Pacific Coast Geographers 
Vol. 1 (1935) — Vol. 22 (1960) 
The Association of Pacific Coast Geographers was organized in 1935 and 
the Yearbook has been published regularly except during World War II. 
Issues of the Yearbook are cited in the index by year. Abstracts of papers 


presented at annual meetings were discontinued in 1955; therefore abstracts 
appear only in Volumes 1-16. 


Part I-ARTICLES. 
Part II—ABSTRACTS. 
The volume numbers with the corresponding years of publication are: 


Volume Year Volume Year 
1 1935 12 1950 
2 1936 13 1951 
3 1937 14 1952 
4 1938 15 1953 
5 1939 16 1954 
6 1940 17 1955 
7 1941 18 1956 
8 1942 19 1957 
9 1947 20 1958 

10 1948 21 1959 
ll 1949 22 1960 


Part I-ARTICLES 
Acclimatization in Tropical Queensland, White, by Frances M. Earle, 11-15, 1939 
ADAMS, GEORGIA E., Two Isochronic Maps of Settlement in Oregon, 36-41, 1956 
Agriculture in Southern California, Piedmont Plain, by H. F. Raup, 26-31, 1940 
— Irrigation and Permanent, by D. W. Thorne and D. A. Anderson, 6-14, 
942 


Agriculture, Oasis, And Evaluation of, by Howard F. Gregor, 29-50, 1959 

Agriculture Intensity and Its Regionalization, by Howard F. Gregor, 7-27, 1960 

Aircraft Industry in the United States, The Localization of the, by Edwin H. 
Hammond, 33-40, 1941 

Alaskan Salmon Industry—Prologue and Prospect, by Raymond S. Mathieson, 
35-45, 1954 

ALBANO, HOWARD K., Livestock Organization in the Formerly Nomadic Live- 
stock Areas of the Soviet Union, 57-62, 1956 

Algerian Sahara, Transport in the, by Benjamin E. Thomas, 19-23, 1951 

Aluminum Smelting Industry, The Pacific Northwest—A Re-evaluation, by J. Gran- 
ville Jensen, 13-14, 1957 

APPLETON, JOHN B., Geographic Research and World Affairs, 3-7, 1947 
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Areal Political Structure and Its Influence on Urban Patterns, by James E. Vance, 
Jr., 40-49, 1960 

Asia, Turmeric: A Geographical Investigation of Cultural Relations in Southeast, 
by David E. Sopher, 11-15, 1950 

Association’s Vignette, The, by John Leighly, 3-5, 1936 

Athens: Modern Greek Dilemma, by Huey Louis Kostanick, 56-60, 1955 

— Outback, Sheep Station in the, Creeper Gate:, by John G. Rice, 51-53, 


BAILEY, HARRY P., Proposal for a Modification of Képpen’s Definitions of the 
Dry Climates, 33-38, 1948 

Baja California, The Human Ecology of, by Forrest Shreve, 9-13, 1935 

BAUER, CLYDE M. and George Marler, Old Faithful, An Example of Geyser 
Development in Yellowstone Park, 45-48, 1939 

BAUGH, RUTH E., Mother Lode, 1949, 3-18, 1949 


BONE, ROBERT M., The Development and Significance of Tea Cultivation in 
the Soviet Union, 63-73, 1956 

Boundary in Indochina, The “Logic” of the Seventeenth Parallel as a, by Forrest R. 
Pitts, 42-56, 1956 

BOYCE, RONALD R., The Core-Frame Concept and Some of Its Implications, 
28-33, 1960 

BRAND, a D., Aboriginal Trade Routes for Sea Shells in the Southwest, 
3-10, 1 


British Columbia, A Preliminary Study of the Seasonal Distribution of Precipitation 
in, by J. D. Chapman, 24-33, 1952 


British Columbia, The Development of the Port of Prince Rupert, by Alistair D. 
Crerar, 23-26, 1949 


British Industry, Some Locational Problems in, by Eliot G. Mears, 30-32, 1939 

California, The Landslide Near Sargent, by Walter A. Hacker, 38-44, 1939 

California Market Gardening, The Geographic Dynamism of, by Howard F. 
Gregor, 28-35, 1956 

California, The Tin Can Industry in, by Glenn Cunningham, 11-16, 1953 

Caen, Water Planning in the Great Central Valley, by Peveril Meigs, 25-28, 


Canada, The Development and Status of Geography in Universities and Govern- 
ment in, by J. Lewis Robinson, 3-13, 1951 


Caribbean, The English Speaking Settlement of the Western, by James J. Parsons, 
3-16, 1954 


CARTER, GEORGE F., Lima Bean Farming and Soil Erosion in the Encinitas 
Areas, 15-20, 1938 


Cattle Breeds, An Aspect of Regional Geography, by Lauren C. Post, 51-58, 1959 
Cattle Feeding in the Imperial Valley, by Robert A. Kennelly, 50-56, 1940 
CHAMBERLAIN, JAMES F., Early American Geographies, 23-29, 1939 


CHAPMAN, J. D., A Preliminary Study of the Seasonal Distribution of Precipita- 
tion in British Columbia, 24-33, 1952 


CHURCH, PHIL E., Snow as an Evironmental Factor in the West, 7-14, 1947 


CHURCH, PHIL E., Type Curves and Duration of Snow Cover in Washington, 
21-25, 1940 


CLEVINGER, WOODROW R., Locational Change in the Douglas Fir Lumber 
Industry, 23-31, 1953 


47 


Noes 
Ligh: 
y 


Climate, The Photosynthesis Potential of the Energy Components of, by Robert W. 
Pease, 54-60, 1954 

Climates, Proposal for a Modification of Képpen’s Definitions of the Dry, by Harry 
P. Bailey, 33-38, 1948 

Climatic Indicators, Trees as, by Harry P. Bailey, 23-29, 1947 

COLE, CHESTER F., The Salt and Sodium Affected Soils of the Eastern San 
Joaquin Valley, 27-34, 1958 . 

Columbia a Reclamation Project, Development of the, by Otis W. Freeman, 
15-22, 194 

Columbia Plateau, Climates and Wheat Culture in the, The Evolution of Under- 
standing an Environment, by Donald W. Meinig, 25-34, 1954 

— Plateau, Physiographic Divisions of the, by Otis W. Freeman, 12-20, 

Conservation: Retrospect and Prospect, by H. Bowman Hawkes, 3-22, 1956 

Core-Frame Concept and Some of Its Implications, The, by Ronald R. Boyce, 
28-33,-1960 

COURTNEY, DALE E., Land Use Trends in San Sebastian and Moca, Puerto 
Rico, 22-30, 1959 

CRERAR, ALISTAIR D., The Development of the Port of Prince Rupert, British 
Columbia, 23-26, 1949 

CRITCHFIELD, HOWARD J., Fiordlands: New Zealand’s Empty Southwest, 
40-48, 1952 

Cultural Landscapes of Portuguese India, by David E. Sopher, 34-39, 1960 

Culture and the Idea of Nature, by Clarence J. Glacken, 23-27, 1956 

CUNNINGHAM, GLENN, The Tin Can Industry in California, 11-16, 1953 

DART, JOHN O., The Changing Hydrologic Pattern of the Renton-Sumner Low- 
land, Washington, 19-23, 1952 

Desert, The Edge of the, by Forrest Shreve, 6-11, 1940 

Desert, The Sandy Areas of the North American, by Forrest Shreve, 11-14, 1938 

Deserts and Oases, Limits for American, by Benjamin E. Thomas, 39-48, 1955 

DICKEN, Samuel N., The Rogue River Country of Oregon: A Study in Regional 
Geography, 3-18, 1952 

a po Region: An Evaluation, Tree Farming in the, by J. Granville Jensen, 

1-26, 

Drainage Changes in the Darnley Bay Area, N. W. T., Canada, Post-Glacial, by 
Ross J. MacKay, 17-22, 1953 

Dundee: A Scottish City Study, by S. J. Jones, 10-25, 1948 

EARLE, FRANCES M., Habitation and Environment, 3-15, 1941 

> FRANCES M., White Acclimatization in Tropical Queensland, 11-15, 
1 


Early American Geographies, by James F. Chamberlain, 23-29, 1939 

Eastern Europe—Retrospect and Prospect, by Huey Louis Kostanick, 5-12, 1957 

Ejido in Mexico: An Agrarian Problem, The, by J. Granville Jensen, 7-16, 1958 
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